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INTRODUCJION 

t * 

The Stationary Engineering Laboratory Manual - 2 was 
designed for students who have already r*eVeivetd instruction in the basics 
of Stationary Engineering. This -manual ^was developed for students who 
will be operating a live plant. They will be responsible for supplying steam 
for heating, -cooking, -ba+iing. and hot watet The ^plant must always 
operate: it cannot shvit down. Safely is important ' for both the students 
and those depending on the students for asupply of steam. 

This manual js closely correlated * with the Stationary 
Engineering Related Science Manual - 2. 



' - Title; Shop SafetW ^- . • 

Objectives: * , . , . 

1. Be able to recognize ail shpp 'safety ♦rules. ^ 

2. Be able to correctly report an accident. - y . ^ 

Aids: ■ \ , . . 

_ L List of -Shop ^Safety Rules . . 

2.- Accident Report Forms ^ . ;^ * ' . 

% • 3. Safety Glasses ^ Pair for each student. * ' . " 

4/ Card fo.r students to sign with number of safety glasses, issued. . ^ 

5y Set ef jeweler's screwdrivers to adjust glasses' if necessary. 

Proce3ure: ' ' ^ * ' • . 

A. Issuc^copy of sliop safety rules and discuss each rule witli clasb. ^ 

g 2. Explain dangers inyplved when working around machinery. . i 

^3. Stress liow industry is very cohsciou^of safety practices and pfocedurcb. 

. 4. Issue, safety -glasses to studc.nts al^d explain /tlicir rcsponsibilit) for care of i;lashe^. 

*^ 5. Sho<Y students 'whe;"c glass cabinet is. and where cleaning tfssucb arc kept. 

6. Rccoinmcfid sehool irj^sura'Ticc. ' ' . - . 

Summarize: . ' ' ' . ' * 

4. Students must wear gl-llsses.^it all times In sliop. ' 
2. ^Breakiwg Shop' Safety Rules will result in disciplinary action. 

Testing* . . , , . ^ 

1. Question students as to wlicther tliCy^feel Shop Safety Rules are valid. ^ 

2. Can they add any rules to the list? 

^ 3. Check tlle^ AcciHpn t Report form that tlvcy filled out. 

Assignment: ^ V \ - ' v ^ • • ' * ^ 

Have students complete assignments 1 --A- 1 in labSnanual. 



. ^ ' ' 10.. ^ 
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-ASSIGNMENT'! -A -^2 

Titl(^ Han4lmgJFire Fightijiig Eqiuprtient ' . 

.Objective: \ , » 

1. Be able to use water> CO^ . and foam extingirishers to put oirt a'fire. 

Aids: ' • I, ' ' 

1. One Water extinguisher * 

2. One COj cx'tinguislier ^ . ' ^ • < 
'3. One idtt^Q masons mixing tub • « ^ • 

<" ^ 4.. Onl: Foarri cocxinsaisher • ' ^ ^ o 

5f One gallon 'bf gasoline ' ^ \' 

6. Lone-liandled tordi ' ' ' 

7. Large stand-by foam excingiiishcr. - ^ 



Procedure: ^ , c - 

1. Identify fire extingiiislicrs, dnd explain liow they arc operated. 

2. Set up mason's tuB in open area outside. 

3. Put water in tub and add gas on top of water. 

4. , l^ep all students^away from tub. 

5. Have all extinguishers on h^d and away from tub. . 

6. llight torch and ignite gas. . - ' 

n 

7. Demonstrate use of eacfi exnn^uisher. 
• ' j< , ^ 

8. Light ifire again an,d have each student fise extinguisher to put put fire. 

Summarize: J , ; ^ " 

1 Importance of usin^ proper extinguisher. < • 



Testing^ 
K What 



as, effect of water on gas-fire? 



Assignment: 

Haye stuclent complete ij^signment,! - A--2 in lab manual. 
N(>u\* Aftcn demonstration have all' /ire extinguishers recharged. 
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' I < ' ASSIGNMENTl-A-3 . 

Title: Housekeeping (Painting) 

Objectij^es: , * . * 

I'! Be able to properly mix paint anH prepaue area for painting. 

2. Be able to' paint lines, boilers, or auxiliaries in boileqoom afs assigned. 

3. »Be able to properly ctean and store brushes and paint cans after painting. 

*Aid^: . * ' / ' r 

1. Brushes * , 

• 2. Paint stirrers . . ^ ' ' . 

3. P^int can openers ' ' 

4. Drop cloths . * 

Pro0cKire<^ ' , " ^ 

1. Assign student an area to* paint. 

2. Issue brush, paint stirrer', and drop*cloth. 

• " - ' * ' '-^ 
.3. Explain why area must thgroughly clean and free of oil. grease, etc. 

Note: (All cleaning will be dorte by 10th grade students^) 

. ^ ^ " / ^ ' ^ " 

4. Show student how to properly, open paint *can. ^ , s 

5. Demonstrate how to properly mix paint. 
Explain reason' for nsing drop cloth. 

7. Discuss proper way to close cans andf clean , brushes. 

-8. Explain , to student that the painted area, ^tlic c{ins, and the brushes 
inspected at the end of the assignment. • • 

4 . * 

« t 

Siimpianzc: . ' * ^ - . 

1. Area must b,c clean. ' * ^ ' " ^ ' . 

Raint m'u^t be thoroughly r^iix-cd. ^ 
31 Area must be protected. ' »\ . 

4. Clt^an up thorougiily after painting. 

> 

Testing: ' * \ 

1. What is rcsuk of leaving paint cans open^ 

Assignment: / 1' ^ ' <» * 

Comple.te assrignniept 1 A~-3 in Lab Manual. - ' ' , 



ASSlGNMENTl-B-1'*- ' - ^ « ^ 
Title: Shop ^ganization and Management * 

■ i . 

C|bjcctivcs: v • \ ^ ' 

1. Rcvic^ student responsibility. 

2. To know student responsibility in tool crib. ^ , 
* , 3. To know student responsibility when acting »s fireman. ' 

Aids:' : / ^ ' • . — > ' 

1. List of student responsibility 10th grade ' - . 
2/ Li$t tool crib pifocedure 1 , 

3. List firemans responsibility . * ' . ' ^ * ^ 

4. Boiler room lab \ - ' , • • 

Pi-occdufe: . \* . - . ^ ' \ 

)\ 1. Disffuss-student rcsponsi^lity list." * ^ . . 1 i 

2. Discuss tool crib procedure and duties. 

4- Discuss firdman's responsibilities and duties. 

, 4. Show students how to take over a wat^ch with a step-by-step procedure. 

^ 5. CarA' out Engineer's duties on watch, step-by-step including 'sample reading aiid 
. fuel oil soundings. " / • " - " • * 

Summarize: , , 

1* , Reason tor strict adherence to routine of tool rrib and fireman's duties. 

i ' ' , ^ ' ' ' . 

Testing: . =^ 

1. What is the- first thing^,vou do when taking over a watch? 

Assignment: ^ • 

Have students complete lab assignment and Tile tool crib and fireman 

procedures in notobook. , ' ♦ ' . 

* * < » 
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• ^ '^ASSIGNMENT 2-B-i 






Title: Factor odF Evappration 




/ 


♦ * * • ... ' 
Objective: * ' ^* ' ' 
1. Be ible to-calculate the factor of evaporation of a boiler. 


1 <«. . 


f 


Aids: • * * 1 ' 
Boilers that afe in service. } ' . t . 

Procedure: ^ * ' ; * • 
c 4. Show and explain the fotmula for tbis factor of evaporarixDn* 1 

V cr- ' L H -(FW-32) • . 




\ 


2. Explain ho^ to find total^heat in the steam from the stfeam tables. 

3. Show where the feed water ternperature can be taken for each boiler. 










4. Show how to calculate the factor of evaporation. . 






5. -Explain how the factor of evaporation chart is to be filled out. 




V 


Summarize: «v ^ . 

1. Explain formula - 

2. Using steam table 

3. Using the formula , ^ 

4. Recording results > ^ » ' 

Testing: ^ * 

1. Can the factor of evaporation cbange on a boiler? 

2. What two values can change in the form^ula? 


• 


• 


Assignment: 

1. Complete assignment.2- B-1 in lab manual. 

V 

* 

t 


•* 


• 
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^ ASSIGNMENT 2-B-2 . / . " .\ * 

Yitle: Developed Boiler Horsepower S^-. 

Objective: ^ ' . ' . V/' 

1. Be able to calculate the developed horsepower of a boiler. ' ^ 

Aids: * • . / . . V . . , * 

Boilers in service ^ ^ ' • ^ • 

Steam flow meter ' l " 

■* 

Procedure: 

1/ Define boiler horsepower. 

2. Show and explain the Joi'mLja for finding the developed boiler horsepower. 

H \p = W X Fact of Evap. 

.\ .■■ r ■ . 

^ 3. Show ho\V to read and usel-the safety valve data suph ^s pc>urul$ of steam per 
^ >^ hour. , » * - . '"^ ^ ' 

Note: Total pounds pCr hourTor each boiler." - . ^ v' \'V*' * 

4. Show and explain how to calculate boiler horsepower from safety Value' c^ta. Tliis 
will be maximum H.P. . . ' \ \ 

5. Explain hovv to determine pounds of steam flow per hour from the steam' flov/^ 
meter. ^ \ 

• 6. Explain that the horsepower calculated when using the steam flow meter is the 
actual developed horsepower at that moment, i 

7. Explain haw to calculate horsepower from 'square feet of heating surface. Stress 
that this method is not acceptable in New Jersey. 

> 8. Explain how the horsqpowcr chart'is to b(^ filled out. 

Summarize: / / 

1. Explain forrriulas. 
2; Pounds per^ Hour of steam from: 

safety valves - maximum H.P. [ ' * / 

flow meter — actual H. P. / " f 

3. Recording r-esults / 

' , / ' 

Testing: * ' . ■ ' ' I 

1. Why can we say that t1iq^inaxi)nu'nt boiler horsepower for a given boiler can be 
\ found if you use the total pounds per hour of steam'relieved in the horsepovver' 

form\ila. ^ . ^ ^ 

2. In actuaPpracticc is "tire devbloped boiler horsepower constant or changing? 

3. What data is necessary before you can find the developed^ boiler horsepower? 

A.ssigriment: . I • ♦ : ^ • I 

1. Complete assignment in the Tab manual. • , 1 
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ASSIGNMENT 2-C-3 ' 

I 

Title: Saturated ajyd STyp^heated Steam 

Objectives: 

' / 1. fk able" CO discuss the press^d^ccpfperafure relationship that exists for saturated 
stcanv 



2. Be abic to determirMMfjt^n is saturated or superheated. 

3. ' Be able 'to use the steam tables. - * \ ^ 

Aids: ' . ' 

^ Bcfilers tliat^e in service ^ . . ' 

' One pyrometer ^ \ - ^ ' 

Steam pressure reducing station ^ - . | . 

iVocedure: . ^ ' . ^' 

1. Explain that for ever\ pressure there is a corresponding temperature for saturated 
stca^n. ^ * ^ ' ^ . 

2. Demonstrate hpu to takc^ the temperature readings (f{ the steam and water. 

3. Show how 'to fill out the prcssure-temperatur.c chart. 

" ' . . it ' ' . 

" *4. State the definition of saturated and supcrhn^atj^d steam. - . 

5. Explain v\'hat is m9ant by degrees of superheat". ^ v '. 

Summarize: - - ' , ^ « ^ 

1. Show where .tnd how the student will take rcadmgs^-and where he is to rccor<l 
these readings. 

Testing: - ^ " ^ ^ 

1. Define saturated steam. I 

2. Define superheated steain. ^ 

3. How do we^know li6w Inanv degrees of superheat there are? 

I 

AssignrneiU: 

Conjpletc assignmcni 2 C-j3 jn the lab manual. 
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„' Assignment 3rA-2 ... 

, ^ ■ Title* Types of Fire^ube Boilers , . , 

Objective: ^ ; ; * " ^ / ' > 

1. Be ableViio\ idenrif) the various types firetube boilers and the -importanl 



features oAeich; t^'pe. 



^ Firetube* Boil crs\ 
Procedure: 



\ 



1. 'Explain why 4 boiler is designated as a firetube boiler 

2. • ShoAv each firetube boiler to the students and name each type. ^ 

3. Draw the students' attention to the following features: 
a. Shape of each boiler 

b> Shape of combustion chamber ^ 

c. Internally or externally fired 

d. Number of gas passes . - ^ • , 

e. Up-t^ke damper location. 

4. Explain how the types of firetube^ boilers, chart is to be completed. 



Summari2e: ^ ' . ' . . 

1. Name each type of firetube boiler and explain why itrWas ^verr that name. 

I < ' 

Testing:' . 

1. Name a^vcj^describe each type of firetube boiler we have discussed. 

AssignmenU ^ 

Complete assignment 3--A-2'in the lab manual. 
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ASSIGNMENT 3-A-3 * 



^Yitlc: Constructioti of piretube Boilers 



^€>bjective: - ^ ' ' * , v ' . ■ ' 
1. Be able \o ieicntif\ the external and internal parts af a fircfubc boiler.'- 

Aids: • , ' « ^ . * \' - v,^ 

. 'Eirccubc Boilers. * ^ \ ^ ' 

/ ' ' ^ /. ^ • / ^ ' 

Procedure: . \ ' . . • » . 

1.. Show and explain ^he fujictiOn the followina parts of the firetul)c boilers: 

a. handtioles ^ -e.firetubes , 

\ l5.^Trrti4ili_oles f. tube sheet 



c. water. legs 



g. stays 
* h. crown sheet 



,^ d. stay bolts * 
2. . Show how CO measure, the length and cliame^ter of'a firetube. 
3. Show how to measure the depth of'a stay bolt telltale. 



V 



Summarize: 

1. (ii\e, nanie awd explain fanction of each part of the firetube boiler. 

^ /' • 

Testing: * " ' 

^, I. Which^boillvsjiad water legs' " ^ 

2. - ftid dll bojjers contain mdnlioles' 

< , 3, Why wereochcre two types ot stayjbolts^ 
jt 4. Name the parts of the firetube boiler. 



Assignment: ' ' ^ ^ 

C()inpletlNassi^nnient 3 A* 3 fn tiix: lab manual 
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ASSIGNMENT 3-C-l 
Title: Boiler Certificates 

\ 

Objective: ' ^ , , 

1. Bc*able to discuss the ii)formation tliat is hn a boiler certificate. 

Aids: 

Steam boilers ^ 
Boiler certificates ^ 




/ 



^ Trocedure: * | ' ^ 

1. Explain the purpose of a bolder certificate. 

2. Show the data a boiler certificate contains arl^d stress the following: 

cV Numbers 

b. Make ahd vear built 

d. M.A.w.p. ' • ^ ' r 

c. ^ §.V. setting^ • • ' . ' ' , ' 
f. Date* of last inspection. i ' i j ^ 

Penalty for violations ' ^ " t^ 



4 



3. Show whore the safety valve name plate dat5f is^Tound. Compare^^vmli i nforni aUpa 
. on certufitate. 



4. Shcnv the manufacturers stampings on boiler and compare with data on 
certificate. - • • 

V' 

Summarize: \ 

1. Purpose of and information found 6n boiler certificate. 

Testing: . ^ " • 

, 1. Name all data that you can think of, that you would find on a boiler certificate'. 

2. Wh\ i§ a boiler' certificate necessary^ ^ . ' 

' \ . 

Assignmen^t: \ 

Complete assigrttN^u 3-C-l in the lab manual. 
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ASSIGNMENT 4-A-2 ^ 
Title: Safety Valve (Construction) ^ 



.Objective: 

^1. Be able tb take a safest) valve apart and explain iiow u ib co^tructed. 
Aids: 

" 1.^' Cut-away pop-tvpc safety valve. ^ 

F^rocedure- ^ ^ ^ . 

Assign student a-cuc-awav pop type safetv valve. 

\ •» 

2. Explain why and where seals are installed. ^ 

> * 

3. Point out huddling chamber a/id its purpose. * 

4. Explain wh\ enl\ a qualified person is allowed to make safetv valve adjustments. / 

^^^<\ 

5. Explain wh\ onl\ the .manufacturer or his certified representative niav nyKe 

repairs. ^ ' 

I 
1 

Summarize: ' ' 

1. Location of safecv valve 1 

2. Purpose ot safctv valve ''^ 
» 3. Wlfv u pops open. ^ - ^ 

-.j" • 
Testini;: . * 

^ 1. Win do V uu think it neccssar) ior a stitetv valve to pop^ open rather than open 

Assignment: " ^ 
Coiupletc assignment 4 A 2 m lab nianiial. 



^ ASSIGNMENT 4-B-2 
Title: Construction of Bottom Blow-Down Valves 

^ Objectives* 

1. l^c^i^c to dismantle a quick-closing and screw-type blow-down valve. 

2. Be familiar with the ^dns of a quick-closing and scrcw-tvpe blow-down v 

' ' ^ \ ^ ' ^ 

Aids: ^ [ ^ 

Cut-away of quick-closing and screw-type valve. 

^ 2. Manufacturers data sheets • 

Pro^^dure: 

1. Assign student a cut-away of a quick-closing and a screw-type "^Ive. 
* 2. Explain how valve works and how 1t connects to boiler. 

3. Track flow of water through valve, ' 

4. Point out how slow opening valve is self cleaning — no sludge build-up. 

5. Discuss how to handle blow-down valves in blowing down^. 

Summarize: ' 

1. Location - which is closest to shell o.f boiler? 

2. Handling valves during blow down. 
^ 3. Safet\ precautions to follow o 

Testing: 

1. Wh\ are special valves tieeded for blow-down valves. 
-2. How ^o handle valves, i.e., blow down. 

Assi^^nment: 

Complete assignment 4 B-2"n2 lab manual. 
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ASSIGNMENT 4^C~1 



Title: tonstruction oTWater ColuiiTn 



'Objectives: * " ' ' « 

' 1., Be able to idcntifv the Cictin^s found on n water column. 
2. Be able i6 explain ttic^purposc of each fitting. 



Aids: 



1. Two iho/lels of water columns. 

2. c Manufacturers data sheets 



jVo^diire: ^ ' *^ 
" 1. Assign water colunin models to students. 

2. Point out^ffcfences. 

3. Explain jliow to disassc'inbje column. 

4. Explain ,why \n h istle ^valve must be removed last. 

5. Discuss^ ynportaiice of.blowing glass aud colunni./ 

Summarize: * , 

1 . Need for cQfiTniti * 

2 Importance of blow down . , • 



Testing: - • ' ^ ' . ^ ^ -^^ * 

I What do C\ oLif think would happcJi'if coKwnn were not^lown-down at regular 



^ Hueo\als' 



Assaunnient: • ^ ■ . ^ ^' 

1. Complete assigniT^it 4 1 iTi lab J?ianual* 




r 
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ASSIGNMENT 4-C^2' ' 



• ^' Title: Location pf-Water Column According to 4-S.M.E. Code ' 

Objective: . ' ' * . - ... * , 

1. Be able to check the proper location of a, water col^imn according to \S.M.E.'" 
Code. ^ ^ • 



• Aids: -^-.^ , ' ^ , . 

1. » 6.' ruJer . . * . 

2. Boiler off load ^ p ^ ' * . . ^ ^ / ' ' 

Procedure: , * , ' 

1. Explain 'Where water column must be l>ocated and what relationship this has with 
&^gc gl^ss location. ' . ' 

* 2. Discuss importjance of this location and why it should be checkedf 

' 3.* Explain how it *s>possible to have column improperly loch^tcd. 

Summarize: ' . ^ 

1. (niportance of J^roper location 

Testing: 

1. 'Rqw do you IfAowit us safe to add water to a boiler? 



^ As^4gnnie»t: ' • • . ^ ^\ 

V ^ Compjete assignment 4 C -2 in lib, ihanual. 
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ASSIGNMENT'4-D-l 



Title: Using Te^t Gages 

objectives: 

• ]. Be able to use a ccbt gage. 
' ♦ 2. Be able to check a pressure gage using a test gage. 



Aids: ' ^ ' 

1. Test gagqs 

2. Siphon 

3. 6" adjustable wrench 

4. Small Scillson wrench 



\ 



Procedure:' 



1. Assign student, 2 cc^^ages - one high -pressure gage and one low-presbure gage. 

2. Explain liow to handle gages': 

3. Discuss need for.gage proceccian-in reference to siphoning, etc. . / . 

4. Explain how to connect gage to test cock. 

5. Define fast and slow gage. 



\ 



Summarize: * 

1. Need for siphon .protection. 

2. Reason for using test gage' 

Testin^^: 

1. What is meant by fast^gagc? Slow.gagc' 

2. Which would be moje dangerous' Why' 



Assign mem: . ^ 

Complete assign mcjr^t.J^^' 1 tD4^b manual. 
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. ASSIGNMENT 4-D-2 
^ Titjle: Dead Weight Tester 

. , ' ■ ' . • i • 

Objectives: . « * ^ 

1. ,Bc able CO handle a gage 'tester. 

2, Be abfc to calibrate a pressure* gage using a dead weight tester. 
Aids: . 

1. Dead weight tester. ^ , ; ^ ' 

2. Instruction sheet on dead weight tester ^ • • 

' 3.* 3 pressure gages . , > ^ ' 

4. 6" adjustable wrench ' ' , 

Procedure: ' ' . ^ * - 

J. Assign st^^dcnt^_3^rc^sur^ 

2. Give'student instruction' sheet jontdead weight testej. ^ 
^ 3.^ Explain procedure" to follow in auaching gage to tester to prevent damage. 
- 4. Chect student out when he feels ne is ready to proceed, - 

^immanze: , ^^t- — ^ , ^ \ 

> 1 Reason tor using dead weight-tester. ' * ^ 

2. (ientlc .touch needed in handling gages and t-ester. 

Testir\g: / ' * ' . ^ , 

1 What do \ ou think would happen if you started testing 4;age and^hc connvctions 
weren't tiglit' ' . - • - 



As^i^nment: . ■ 

C'c)n\plctc assignment 4-D 2 in lab "manual. 



ASSIGNMENT 5-A-l 



Titje: HiglvPressure' Feed-Water System 



7 




Objectives: * * > *^ . ^ 

I .1. Be able to loccite the higli^pressure^ feed-water Hsfcs* ' a 

2. Be able to Ibcate every vaTve, fittiirg, and control otj;tlie*liigli-presj>ure fcc;d-w^tcr 
line. ' • ' ^ ' ^ ' .^ . . 

3. Be abjc to determine everj' possible way of getting water to the liigh-prcsburc 
boilers. \^ . ' ' ' < 

' -i- " 

Aids: 

/ecd-watcr svstems 

Procedure: v ^ ' ' 

1. Trace tlie feed water line froni\ the -open feed-vyater h(^atcr to the reciprocating- . 
pump and^then to the "No. boiler. ^ 

ce the fee3-\vatcr line from th'e condensate tank to Np. 2 boiler. » 

> 

[iLC the feed water line from the feed-water heater to the cemrifugal pump and 
rlfen to No. 5 boiler. ' ' , 

4. Trace the feed-water line from the condensate tank to No. 5 l)oilcr. 

5. SVat(\the name of and explain the purpose t)f every fitting. cbiitroK valve and 
pump on each line. . , * 

6. Stress thv importance of knowing how-to get water to a high-pressure boiler <ind 
the danger of a low-water condition. ^ • , ^ ^ 



Siiinmanze: ^ 

J 1. Repeat tracmg ot each line'. „ _ ^ 

2. Show the' student each fittjng. contr61^^ valve, and pump as ybu^atS^cach line. 



Testing: 

1. N.nne as many parts .is^vouyiv^n tft.lt?^?^ ^^^^^ *^ high-prcssu^feed-wntcr -line. / 
\ .2. .why is it so i^nportant that" we'^'kho.w liow to get waterjoa boiler? ' ^^]^ ^ 
3. What arc the clangers of insufficient water in boiler^ .r . ^"^"^^ ^ 



Assignment: ** . . 

C{>n>pletc assignment 5 A -1 in the lab m.unial 
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S^SIGNMENT. 




' 1 



objectives: 



Title: Low-pressure Feed-Wat\r\Sy^tein , 



1. \ Be aiilc to locate the low-ppessure feed-wate^ linesA \ 

2. \Bc aqle* to locate every valve, fitting, and control o^Xthe low-pressure feed-w^rer 

%• \ . . ^ ^ _ ^ • . . 

3. ' able to (determine every possible way of getting water to the low-pressure 



bpiler^.y 

Aids:' \ \^ 

Feed-water svstem , 



Procedure: ' 

1. Trace with the-.studtLit each lovj^-pressure feed-water line as follows: 
ii. From the low Valuuni tank ito number one boildr. 

b. From the condensate return tank to No. 1 boiler. 

c. From^the high vacuum tamk^to No. 3 boiler. ^ ^ ^ 

d. jFrom the condensate tank to No. 3 boiler. 

e. ^ From the gravity feed tank to No. 4 boiler. ^ ^ 

f. ' From condensate return tank to No. 4 boiler. 

2. State the name of dvery fitting valve, controK and piimp in each system. 

Vyf 3. Stress that, there* ij; as much danger fron^ low water in a low-pressure boiler as 
there is in ^^Jiigh-p es^ure boilej-. 



Suiniiiarize: 



1. Track each systcm;Miame all parts of system. 



Testing: 

' 1. "Name as, many parts o 



5 



f the low-pressure feed-water system as you can. 

2. ^^ What paj;ts are the same in the high, and low-pressure systems? ' ^ 

3. which is more dangerous - low water in a high- cjr 'low-pressure boiler' Why? 



Assignment: 
Complete n 



signmeiit 5 - A- 2 in- the lab manual. 
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ASSIGNMENT 5-B,-l 
Title: Fuel Oil Sysxem 



Objective: 

1. Be able to locac^ the lines, tictings, pumps, valVes-. aftd accessories that ii\akc up 
the fuel oil systetVa. [ \ . ■ . \ . 



\ 



Aids; , . ' \ ' 

No. 6 fuel oil system A 

Procedure: \ . • 

1. Trace with the student the, fuel 6il system starting at Ithe duplex strainers and 
ending at the fuel oil tank. 

2. State the name and purpose of all parts in the system. 

SXimmarize: ^ 

1. Repeat tracing of the fuel oil system. * ^ . - 

Testing : ^ /* ' - . r v * - • ' 

1. Name as many parts of th'fc fuel systcrri as you can. 
2\ What was thp purpose of each part that you have named? 

: .-. * - 

Assignment: ' ' 

Complete assignment S-B-l'm the lab manual. 

^ 1, 



28. 
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. ' ASSIGNMENT 5-B-2 

Title: Fuel Oil Tank Soundings 

Objectives: , 

1. Be able to- take a fuel'. oil sounding.^ 

2. Be able to read a fuel oil tank calibration Cthart. 

3. Be ablQ to^calculace dailv fuel oil consumption. * 

* ^, ' * ' ^ 

Aids: > • . ' ^ ^ * 

Sounding rod . , ^ 

Tank calibratioo chart ' ^ 0 
Key to tank ' ' . • 

VarsoJ and rags 

Procedure^ ^ j 

1. Demonstrate f how to take a tank sounding.*- . . - . " 

2. Explain i;iOY to use the tank calibration charts. 

X Show students how to calculate da ly fuel oil consumption. 
' |. . Explain how the oil readings are tQ be recorded on the fuel oil log sheet/ 

Summarize: - ^ 

-i. I How to use calibratron chart. 
2. i How to calculate daily fuel oil consumption^. 

Testing: ^ , ^ 

1 How do you itiikc d fuel oil sounding' ' . 



How do \ou -change from feet and inches on the sounding rod into gallons? 



3. How can we cilculate daily consumption? 



Assignment: < 

Complete assignment 5 in the lab manual. 
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ASSIGNMENT 5-B-3y 



V 



jy Title: High- and Lpw-Pressurc C/as Systems 

; - Objijctives: * , . • . ^ 

. ' *1/ Be able to locate the parts of the high-pressure system. 
' * - ,2, *Bc able to locate the parts of the low-pKssufe gas system. ^ 

V 

Aids: • • : , ^ • 

Number 3. 4. and Jjg^s b'Urner systenis * \ 

— i* / • 

Procedure: . - 

1. Track the high -pressure gas system going to No. 3 and 4 boilers. 

2. '^. Jd(;nxify and gxplaui the purpose of each! part in each s\stcni. 
^. TrUcc tliLv k>w-prcssurc gas system going to No. 5 boiler. 

4. Identify and explain the purpose of each part in the low-pressure^s\ stem. 



Summarize: ' * \ - 

1. Trace^eacli svstem agam. ^ \ 

2 ldentif\ yie parts and their purpostC. 
. V 

. /■ 

Tebting: 

I Name as niari) parts each system as yjcAi can. 

2. Wlucli parts are lor safetv on each system? 



Assignment: 

C!omp!ctc a^siiiMineiit uiitl 



c lab nianual. 
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• . assignment:5-c-i 

Title: Draft System 

Objecnves: ^ * . 

1. Be able CO explain the basic draf/ system in a boilerrooni. ^ • « 

2 Be able to locate the forced and induced draft*f<lns. - " . 

3 Be able tollocateall draft control dampers.' 

4 Be able h> locate all draft gage lines on a boiler. 

Aids: ' ^ ' " ' " 

Boilers ^ ' \ ^ • 

Forced and induced draft fans 

Dampers ' . , ' 

Procedure: 

v. Explafn how the ijases pass through each boiler to the stack. 

2 Show where -the forced and induced draft fans arc located, and explain the 
function of thcsc/ans in the svsttm. 

. 3. Show where the dampers arc locatcd.^ and explain how thc\ control the flow 
through the boiler. 
* * ' . 

4 Show v\herc tliQ draft gage connections arc tied into each bovl^. and trace cadi 
line hack to the panel board. * " 1 

' • , 

Summarize: * ' 

1 Repeat the tracing of a gas path through boiler to ttie stacl. showing dampers, fans, 
and draft gage connections. 

Icsting: , \ 

1. What m \c)ur ^)pini()n is a draft .^'y^^^^^i boiler ril)Ofip^ 

2. Where arc dampers and fans located in a draft system^ . 

3 Wh\ an<. draft gage linc;^ connected to the boiler? | ' 

Assii^mn^iu: . * 

CoMiplcrv assign^ucnt 5 . 1 ni the [ab manual.^ 
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' ^ ASSIGNJVIENT 6-A^2 

title: Feed Stop and,Checks 

/ ; ^' Sr^ 




OB|ectivesr " ' . 

I T. Be iiblc to disassemble feed-stop and feed-cji'eck valve 

/ 2. Be able to identify the pah3 of a feed-stop and a feed-check valvcM 

>•* * • t/* **** 



I 



I 

/Aids: 
/ 1. -Globe valve 
2. ^wing check 

,3*. Manufacturers catalogs * , - 

^4. ^ Tools needed to disrnantle valvgs ' * . 

Procedute:^' * * ' 

1.** 'Kssi^n valvts to students. 
• . •2.t.;Djscuss types of valves used as scop valves and check valves. • ^ ' , 

_3-.^ Rplain how they are found in the feed line and why this position ib ^s() 
- . impo'rtant.v 

4-. . t>ibouss.' pr:eiSure stamping on vai^c body and arrpw showing direction of tluw. 

Siimmafizc: 

1.' Lgcation- and type of viilves selected 
2 . Reas"on*for p'ccssure staiVipings 

Testing: ' ■ * • • . > 

1. *Whac would happen if a check valve were reversed in line' 

Assignnieiit: , * . 

Cojnpletc assignment 6 A -2 in Jab manual. 



3-2 
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//ASSIGNIVJ^NT 6-A-3 
Title: Gasket Selection and Measurement 



'Objectives: / • - < ' / - 

^ 1. Be able ih iclciitifv- the ^ffercnt^ pcs of gasket materials and* tlic sen ice tlicv are 
used for/ ' -'^^ ' ^ 

2. Be able 'to take measurements for making a ring gasket*. 
^. Be able to take measurements for making a full gasket. /./ 

Aids: . / . • . 

1. Assorted gasket material 

2. Manufacturers catalog 

3. Flange ^ s ' - , 

4. Compass ' ' / 
e ' 5. Inside and out^^idc calipers 

6. Rule 

7. Two pieces of poster board 1 2" x \ 2" y 

Procedure: • ' ^ • 

1. Discuss different types of gasket material and how each type is used. 
2 " Briefly discuss how to take measurements for a ring gasket and a full gasket*. 

Suinmarize: j • 

'1 Need for proper gasket material. 

Testing: 

1. Why are flan'gc^askets necessary? 

' ^ J. 

Assignment: 

Convplete assignment 6 A 3 in lab manual. ' 
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ASSlGN4ENt 6-B-l : 
Titb: Open Feed-Water Heater 



/ 



Objecctives: 

\. Be able tu idcnti^v the p^rts ot an open feed-water heater and tht^ purpoi&e thc\ j 
ber\c. I „ • ^' ' ! 

2. Ik able tu tracu tfie path of steam, water, oxygen, and other non-condensib!e ; 

■ ^ ■ ' / 

Aids: / * 

I. Open teca-water heater in boiler room / 
/ ' : 

Procedjtire: . J , 

1. With heater open, explain where steam condensate and city waterjipes enter. 

2. Show howxTx>gcn and non-con^ensible gases are vented. * / 

3. Explafn purpose of trays and internal overflow. 

4. ^"()iscusb dangers nivolved usin^ open feed-water heater in relation to boiler. .ere. 

Summarize: 

1. How heater works. 

2. Results-of water too hot. .and water not hot enough. ^ 
Testing: 

1. What arc the dangers to a bojler if feed-water temperature is too hot' if too cold? 

Assignment: ^ 
Complete assignment 6 - B- 1 in lab manual. 
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ASSIGNMENT 6-C-l 
Title: t Feed-Water Rekulatoii , 1 

I ' ■ ' \ 

Objectives: " .\ ' i 

' 1. Be able to identif) the internal parts of both a mechanical and an* electrical 
feed-water regulator. ^ s 

2. ' Ik able, to describe how both a mechanical and electrical feed-water regulator 

works. 

/ ' 

Aids: / / 

1. Cut-awa\ iof McDonnel Miller regulator * ^ i 

' 2. CutMwa\/of Copes regulator 

3. Elcorric /neter 

Procedur/: / * / 

1. Ascu^ operation of both regulators. * ' ^ 

2. / Explain location^and why location is so critical. ^ I ' I 
Shou the Qoat chamber and point out why blowdown is important^ . i 

4. Explain how to use electric meter. ^ ' . < yy^ 

Summarize: > ' ^ . ^ . ^ / 

1. Location of regulators ' ' . • " , ' / ! 

importance of blowdown ' ' 1 1 

^Testing: - ' // 

1. What would happen if sludge were! allowed to accumulate in float chamber? 

2. What happens to the Copes regulator when it is blown do\^Ki? Do^ it open or 
close' Explain, • , - 

Assignment: , # » - 

Complete assignment 6-C-l in lab .maniial. 



ASSIGNMENT 6-C^,2 
Titlfe: Low-Water-Cutoff 



Objcctiv^cs: 

* J. Be able ro identify tlie mtennal parts of a low-water cutofF. 
2. ^Bc able to describe liow tlia low-water cutoff operates. 

Aids: . 

} . Cut'-awa) of low-wifter cutoff. 

2. Cp<-awa\ of combination low-vviiter cuooff and feed-water rci^uhaoi. 

3. Electric meter » • « ^ ^ . 
^ 4. Manufacturers data, sheets 

Procedure: " ' • ' ' // 

1 . Discuss operation of bv^-watcr cutoff. It 

2. Discuss operattoli o*^ combination feed regulator and low-wat$r cutoff. 
. 3. E.xplani location and why, location is so critical. ' A 

4. Discliss why it is recorpmer^ed to have a separate /low-water cutoff 
conihiiawon control, is used. • ^ 

- ' / ; '. 

Summarize: " • » * . • • ». 
1 . Locatic^n and operation 

• 2. Kcasoii l*or 2nd low-water* cutoff when using combination control. 

DeM^^bo cipcnftion.of combination regulator ^i}c\ low-vyater cutoff. 

Assiuiimcnt: * \> 

^ « 

I. Complete assii>nnicnt 6 -C- 2 in lab-nvanuai. 
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ASSIGNMENT 6-C-3 
« 

Title: Gasket Cutting 



Objectives: . 

1. Be able JO use a gasket cutter. 

'2. Be able to follow the proe edi^ire ill cutting a gasket. 



.Aids: • ^ 

. Gasket cucting kit 

\ 2. Cutting boar3" <^ 

3. Poster board 12" x 12" 

4. Rule 

5. Sheet packing 



Procedure: 



1. Discus^ parts of gasket ^uttervand how it works. / 

2. Show how to s^t cutter fdr Hcsir^d circle. ' - / 
3^ Stress^. danger pf blade and how to handle cutter orice blade has been set 

4. Show h|w" to set blade depending on gasket thickr/ess.- 

5. Assii^h^ easkttts to be cut such as fucLoil strainer^' feed-wa 



cutoff, or water coltimn. 



fueli^oil strainer/ feed-water regulator, low-water 




Suinjnarfze: 

1. ' Care in handluig cutter once blade'has been exposed. 



Testing: 



1. Why do \ou fjicl it's nnportanC to secure cutter bla*de before living a cutter? 



Assignment: 

^onipletc assigniiient 6— C~3 in lab manual. 



ASSIGNMEI^T 6-D-l 



^■^ule: Atmospheric- Return i 



Objegtivest j' 

r I. Bciablc tu loca^ce!|lhe cjondcnsp'te tank in a ^stc 
' 2. Bckble to idennfy alfjthe linbs going to knd lea 



^fy alhjthe lin'cs^omg to knd leaving. tlie condensate tanjk. j 

3. Jolknow' vvhy (an autbnianc , city water make-up is|usod on cpndcnsatv tanks 
,how tliey operate. ^1 ' ' *' , 



Aids:' 

W Cor 



and 



ndensatc tmk in boilefrcpm 



7 .■\ 



'Procedure:; j* '< ll ^ "I \ ' ^ 

1 V^Discass all li^es ana fittWs found cpadensate tank. 

^2. Discus^ reason for /the automatic city water mal<e-up. «^ 

' 3. DecnonstVate howfift works.^- * , i\ 
4. Expkin why tant^/is vented. 

Sumrtiar^ize: / / . 

^ 1. Purpose of; condensate tank. 
< Reason far autromatic city water make-up. 

' -'i ■ 

Testing: 

1. What would Happen 'rf cityr\^ater make-up were riot installed and returns failed to 

conic back in. s<ifficierit quantity? 

Assignments / ' ■' '^^ V ^ 

1. .Complete ussignmcjit 6— D-1 in lab manual. 



( 
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* ASSIGNMENT 6-D-2 



Titlp; Vacuum'*Tank 



lObjectives: 

^'^ 1/ 'bt ah\^ to Yocw 
2/ -Bi 'ablcyto u$c pu 



tilic \^acuum tank 
mp/ selector ^wit 



in k sy'scem and describe liovy it work^. 
:li Ivheii needed. ^ ' 



.3. « Be kble to recogiiizei and correct f'Jiu\w o[:eration. " , ' — ^ ' ' 
4. , Be able to identify all the fittings fdund on a vacuum tank and the purpose diey 



serve. 



Aids: 

# 1m Va/cuum ta\ik in| boilerrooih 



Procedur^; ' , 

1. Discuss purple of vacuum tank in system. ; 
* i 2. Explain selector switch and when it is used* 
^ 3. I^isciiss purpose of thermometer, ^" H - / 

4. fixpbin air vent to atmosph<jrc/ and what water being d'ischarge'd from vent would 
indicate., ' ' / * ^ * / 

Summarize:. ' ' * ^ 

1 . ' Purpose ' ^* * / ' / 

2. Reason for 3 -way selector^ ' - '< *• ' , 

Testing: ^' ' ' 

1. if water is being discharged from ^^cn ventj /what would, this' indicate to* 
operator^ ' ' . ^ . ^ ' ^ 

Assign ment:> * / , 

1. Co«ipIe?c assignjTicnt 6^D-2'in lab manual. 
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ASSIGNMENT 6-E-l W 
Tide: Reciprocating Pumps 



Objectives 
1, Be 

Aids: J 



able to corhpletely Jtrip down a reiipriicating pUmp. 
able tj) thoroughly (jlean steam andj wafer, side of a| reciprocating pump,, 
able to^eassemble a^ji set the valves o| a i:eciprocpti[ng pump. 

■ i' i 



/ 



I 1; |Cut-away of recipribcating" punjip 
I 2- fData sheet on hoW to ^et v^ilvb 

3, / Tools needed to dismantle 'pu|mp. 

Procedure: , , ' % ' ' 

1. I Use cut-away of reciprocating pump' and review partes and^qperation. 

2. Explain why pump carinot stop in mid-positioli/ ' . 
.3. Explain what controls ^team and exhaust to and^from the steam cyHnde^. 

4. Discuss, how. one valve 'controls both steam ai>d exhaust, . 
5r Discuss importance of marking parts before dismantling,^ 

6, Disciiss student*s responsibility for all pump palts once disassembled. 

7, Explain how-to set pump in mid-position, - / ' 

8, Discuhs importance of properly securing ^ reciprocating pump and tagging it out 
' when it is HVq equit^meiit. ' ' /* , ^ 

** * ' ^ 

■ Summarize: ^ ' 

1. Secure and cajj out propei^U . ; ' ' 

' 2. Mark before dismantling. ' ^ / 

Testing: - , « / . ' / 

1. Why is It un|.iossible for- a pump to stop m niid-position? ■ I 



1^; 



Assignment: ^ ^ ' 

Complete absighincnjt 0~E- 1 in lab manual. 
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ASSIGNMENT 
Title^ Ceitfifugal Pumps * 



Objectives: 

L Be able to co'mpL tely strip down axentrifuga} pump. 

2, Be a&le 'to describle tho purpose of all internal parts. 

3, Be ^ble to reassemble pump to reassemble and check for free'TPtation. 

Aids: , • ' " y , 

1. .Gut-away of centrifugal pump . ^.^ i 

2. Manuf;^cturers catalogs "'Jfe^ ' ' 1 

3. Too)V needed for dismantling * > 

Procedure: ; 

1. Using cut-away describe internal parts ahd how they work. 

2. Discuss reason for' marking pilmp. 

3. Describe procedure to follow in stripping pump. * 

' * * • . ' 

Summar^2C^ . * 

't. Principles of operation *^ . * * 



Testing: 

!♦ Why IS it wise to mark pump before stripping? 

Assignment: • 

1 . Eomf)lcte assignment* fj— E-2*in lab manual. 



ySS GNMENj 6-E^3 
Title: Injector 



-Objectives: 

I 1. Be able to loctJtc and describe the purpose of a feed-water injector. 

I i ^ ' i • 

2. Be able to trace lines coming to and leaving .the injector, and' to know the 
purpose of all valves on these line^ 

3. Be able to completely strip an injector, clean it, and reassemble it ready for ser\ice.' 

Aids: ^ '\ : ' ' 

1. Cut-away /model of injector / 

2. Injector in boilerroom ^ 

i .'-^ . • ' ' 

Procedure: ' . \ 

1. Explain internal parts of injector. 

2. Discuss lines coming to and leaviA^ the injector. ' . 

3. Explain how to secure injector for safe removal, 

4. Discuss why steam line feeding injector must come from highest part of steam 
drum! 

5. Discuss purpose of ^heck valve in city water ling feeding injector. 

Summarize: ' . ' ^.jj^^ " ' 

\. Theory of operation 



2. Need for check in city water line 



. 0" 



Testing: 

1. What would happen if cUeck valve in city water line failed and injector kicked 
out. ' . ■ ' ' . 

Assignment: ^ " . 

1. Complete assignment 6-E-3 in lab manual. 
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I , ASSIG^^JMENT 7-A-l 
Title: Steam to Water Cycle 



Objectives-:" . i ^ ^ | 

1. Be able to sketch and explain the steam to water cycle, j 

2. Be able to describe liow condensate returns- to-^lie system. 
-3. Be able to explain why it is important to save condensate. 



Aids: 

Boilers 
Steam lines 

•DoTTiestic hot water tani; 
Vacuum return system 



\ 



Procedure: ' * > - . 

1. Track the steam line as it comes fropi the boiler to jhe low-pressure header. 

. 2. From the steam header, trace the steam line'to the domestic hot water tank; then 
, trace the condensate line back to the vacuum pump. 

3. Show and expl^m'tl-Te purpose of each fitting, valve, and control in the system. 

4. Describe liow" heat is removed from steam in tlie domestic hot water tank:, then 
describe Wow condensate returns. to the vacuum punip. 

5. Explain why it is important to ^iave as much condensate as possible tor reuse. 
Su^nmariz&i:^ 

.1. Repeat tracmg the complete system and explain the purpose of afl the parts 
within the 'system. ^ " r \ 

Testing: . 

1. Name' all t^ie parts that make up' a steam-to-\yater system. 
' 2. .What is tlie^urp.osc of each part you have named? 



Assignment- 



1. Oomplcte assignment 7 -A--1 m the lah manual. 
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ASSIGNMENT 7-A-2 



Title: Stearrl' Headers 



Objectives; ' 

1. 'Be able to locate and explain the purpose of , the high-, medium-, and low-pressure . 
steam headers. 

2. Be able to locate and explain the purpose of the cross connections between tlii>i 
iigh- and the medium-pressure headers and between the medium- and low-pressure 
headers. 

3. Be able to locate and explain the purpose of all the valve9*t)n the high-, medium-. . 
and the low-pressure steam headers. 



Aids: ^ ' J ' 

High-, medium-, and^ow-pressure headers and fittings 

Procedure: . ^* 

1. Show, identify, and explain the purpose of each steam header. 

2. Show and identify all valves and fittings on each steam header. 

3. - Shg^v-atid e.xplam the purpose of the cross connections between each hea-der. 

4. Show where tTTe^afety valves are located on the medium- and low-pressure 
- headers. Also the location of the safety valve nanle'platc data. 

Summarize: 

1. Track flow of steam from number two boiler through each header until it leaves 
low-pressure header. 

2. Identify each fitting and valve as you come to it. 



.T 



Testing: ' ' 

V. M)>> do we' have safet) valves on the low- ancHnedium-' pressure steam headers 
but nop on the liigh-pressurc header. 

2, .Name all parts attached to die headers.^ 

.'^^ 3. What is-thc purpose of the parts? ^ 

Assignment: 

Complete assignment 7 -A - 2 in the* lab manual. 
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; ASSIGNMENT 7-A-3 . 

Title: Use of the Nipple Chuck 

Objectives: 

1. ^Bc able to explain the pur[.K)So of a lupple chuck. 

2. Be aWc to use a nipplc^chuck. ^ ^ 

Aids: . ' ' 

Pipe (:utting and tlireachng machine 
Sec of pipe nipple chucks t • 

liladk iron pipe 
So'^lone 

Kule . S ^ . _ , \, 

Safet\ chcck-oucjijst 

Procecjure: * ^ 

1. Set up pipe tlire.iding machine for use. Explam safety practices to be followec 
while using machine. L-,,.^ 

2. Explain safetv ^leck-out sheet and the nUd for it tolbe co^npieccd before tin 
assit;nment is "started. \ - * 

3. Exphiin^ie'purpo^e and show tlie parts of the nipple cliucjk. 

4. Demonstrate how to cut and thread a pipe iiipple, ' * 

5. Clean up pipe ma clime, etc. 

Smnmanze: * 

1. Stress the safetv check-out sheet. 

2. _ Explain in detail how to cut and thread a pipe nipple. ■ ^ 

Testing: ' 

1. What are sonic of the possible dangers while using a pipe threading machine? 

2. What steps <ire nccessar\ to cut and'thrcad a pipe nipple' 

Assignment: 

Complete assignment 7 A 3 in the lab manual. 
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■ . , ASSIGNMENT 7-A-4 

Title: Pip^ Fitting 

Objectives: 

4. Be able to lay' out a pipe fitting job. 

2. 'lie able to complete a pipe fitting job. 

3. Be able to test a pipe fitting job for tightness. 

Aids: 

• iron pipe and fittings 
Tools ' < ' 
Pipe fitting compound 

Procedure: 

1. Explain the piping layout chart as follows: ' 

♦ 

a. Measurements 

b. Center to center . \^ ^ • 
cr CentT.*r tc^'cnd , . 

d. End to enc| . 

2. Slunv how to take the abqve measurements and how to allow for the thread in 
the fittums. 

3. IXriionstratc how to cut, thread, and assemble a pipe job according to the layout 
chart. 

4. Show how to check for tightness* by connecting to water line. 

Siiinmarizc: - ^ 

1. How to measure. » 
a. Center to center 

h^. Center to end » , 

c. End to end . 

2. How to* assemble • * , 
Testing: 

1. What is meant b\ center to center measurement? 

2. What IS 'meant b\ center to end measurement? 

3. Wijiat is meant by end to end measurement? 

Assignment: 

Complete assignment 7 A 4 m the lab manual. 
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* ASSIGNMENT 7-B-l 

Title: Main Steam Stop and Auto,matic Noii-Rebirn Valves 

Object ivch: 

, 1. Be able to identity the internal parts of a main steam stop valve. 

2. Be able t()-identif\ internal parts of an automatie non-return valve. 

3. Be able to describe how an automatic non-return valve functions. 

Aitt: 

(lutawa) ot a-^niain steam stop valve y*. - 

. Automatic non return valve 
MaiiufacturcTi> data slice ts ' ^ ^ 

- * "A ^, • _ 

Proce3urc: » 

1 . - Dismantle main steam stop valve and name each part. Explam the function of 
"^-^Mcli part and its location in the valve. \ 

; ^ ' \' ^ ^ \ ^ • 

2. Show how the valve is assembled and checked for free operation. 

^. OismantlL the automatic non return valve a'iid name each part. Explain'' the 
function of each part and its location in the v;tW&. ^ ^ 

4. Show ru)w it is assembled and checked for free operation. 



Summarize: 

Name the parts ot each valve. 
2. Exf^kuii how the non^rcturn valve functions. 

Testing: | ^^^^^^^^--^ ' 

1, Name the parts oi a inairT^tCinn stop valve, 

2. Name the parts of an automatic ?ton-return valve. 
V flow does an automatic non-return valve w^ork^ 

.Assii;njncnt: 

(!omplcte assitrnment 7 B I in the lab laanuah 
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ASSIGNMENT 7-B-2 
Title: Pressure Regulators 

Objectives: 

1. Be able to identify the parts^of a pressure regulating valve, 
2« Be able to describe hov^a pressure regulating valve functions. 

3. Be able to dismantle a pressure regulating valve. 

4. Be able to assemble a pressure regulating valve. ' 

5. Be atle to test for proper functioning of a pressure regulating valv^^^ 
«. . ^ '* 

Aids: 

Pressure regulating valve - ' ' 

Tools ^ ^ ^ 

Procedure: - 



1. Dismantle pressure regulating valve anJname each^part. 

2. Explain the function of each part and its location in the regulator. 

3. Reassemble the regulator showing how each part fits together. 

4. Show how it is checked for free movement. 

5. Demonstrate how to test regulator with air pressure. 

i Summarize: 

1. Review 



t 



Dismanding 
Assembling 
•Testing 



Testing: 

• 1. Name the parts of a pressure regulator. 

2. What is the purpose of each part? 

3. How docs the regulator function? 

Assignment: 

Complete assignment, 7- B- 2 in the lab manual. 

fN 

\ 
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* ^ . • • ASSIGNMENT 7-C-l 

^ • • Title: Non-Retur-n Traps 

K Be able to Jc'scnbc the tujicnon of the fojlowing traps: 
^ a Float 

b. Thcrnioscatic 
c Inverted bucket 
'2. Be abl^^to check and service a Steam crap. 

Aids: • ^ 

Puat ^steam trap , , * . 
Tlierinobcacic steam trap 
iiucrtcd bucket stream trap 
Sec tools, tor disniantliiiii and reassembling 




TVoccdur-e: • • * . 

\J. DisassLmble the float steam crap stating the name and fuHfCion of'cacli *part. 

2. Place parts m c>rder for ' assembly. Assemble trap showing how each part fics 
together^ ' " • 

^ Rqie^ic steps viie and two first for the chen^iostatic trap and then for the inverted 
hue kef steam trap. < 

Explain the need for caut>on w1ien Workme on hve steam? 
5 Slui^u how CO secure thcr steam trap. 

6. Sliou^^how^ steam crap from the steam line. 

7. Explain how to clean <and service the sti^am trap., 

8. Show how to test ste<un trap. - ' 

Summarize: * * 

1. Explain Ijow to remove steam trap from service.* 

2. Explain how to cteanVuid service the steam trap. . . ^ 

Tescing: 

1. Nanie che pares of each steam trap. 

2. How do V ou secure a steam trap before removing n from che steam Ime^ 

^.ssis;nnient: 

Complete assij nment "/ C 1 in the lab manual. 
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ASSIGNMENT 9-A-l 
Title: Oil Tanks and Piping • ' ' 

I 4 

Objpcrives: / 

3. Be able to change over fuel oil tanks. 

2. BU able "to transfer fuel oil from-one tank to another. ♦ ^ 

Aitls! . > . ^ ' 

Fuel oil tanks hnd piping * , * * 

Proce4i"*6: , I " \ , 

1. Trace the fuel oil lines to each tank and>&xplam what each 6top valve and fitting 
is for. / ■ ' * - . ' 

2. Show how to change over the fuel oil t^nks - first No. l,tq No. 2 and then No. 
2 to No. 1.. , ^ * ' 

' ,3. Show how to transfer fuel oil fronT'^iv. 1 to No. 2 tank anH then from No. 2 to 

. ,No. 1. ' 

. > t ^ 

4. Explain the possible^ 4^"g^^ ovcrflowiijg the fuel tan^^k while transferring fuel 
oil. ' • - 

Summarize: " 

1. Simulate a change over of fuel oil tanks. , ^ \ 

'2/ Simulate transfelf^^ing of oil frotn one tank'to another, ^ 

3. Stress" the need f6r checking all valvc positions before leaving area. 



T&stiiig: \ 

1. Can \ou leave the area while transferring fuel oil? Why? 

2. What valves have to be'changed wt\en you change over tanks? 

3. What valve<j haVc to be changed when vou transfer fuel oil? 



* ( 



Assignment: . ^ , » 

Complete assignment 9 A -1 in the lab manual. 
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ASSIGNMENT -9- A-2 
Ti^le: Fuel Oil Pumps and Heaters (Changing Over) 



Objectives: * ; 

1. T3e able to change over fuel oil pumps. 

2: Be 4ble to change over fuel oil heaters. 

Aids: t ' , 

Fuel oil pumps ' ' 
Fuel oil heaters 



Procedure: - ? ' 

1. Tra^e the flow of oil* through the fuel oil punip and the heater. 

2. Explain the function of each valve and fittirtg. 

3. Show how to ^change over the fuel oil p^mp and the heater. 

4. Stress the importance o( making sujj:e that all valves are in the correct position. 



Summarize:', 



1. Repeat steps two and three in* the procedure. ^ 




Testing: 

1. Describe tllnflow qf fuel oil as it passes through pump and heater. 

2. How do you change over pumps and heaters in the fuel oil' system? 

Assignment: ^ • , , 

Complete assignment' 9 - A — 2 in the lab manual. 
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^ . ASSIGNMENT 9-A-3 
I 

Title: Geai: Pi^mps 

, Objectives: , , . ' 

1. Be able to dismantle a gear-type j^ump. - • .f , 

2. Be able to locate and describe xlic purpose of all internal parts. 

3. Be able to reassemble a gear-type pump. ' • 

Aids: 

Gear pump or model • ^ l 

Manafactirrers catalogs ^ ; ^ 

Procedure: c ♦ * • 

1. Explain the importance of marking the pump before disassembling.. 

2. Show how t6 mark tile pump. « 

3. Explain how to disassemble^ the pump, clean it, and lay out the parts. 

4. Identify all parts. Show location and explain the purpose of each part. ^ 

5. Explain how to reassemble pump and how |o check its moving par4s fo 
movement. 

Summarize: ■ • ' * ' ' 

1 . How to mark, disassemble, and assemble the ge^r pump. • \ ^ 

2. Name parts of the pump and the purpose of each p,art. ' 

Testing: * . > 

\. What are^fc^ m'oving parts of a gear pump? What arc the stationary parts? 

2. What is the first thipgyou must do before disassembling a pump? 

3. Explaiii how you would fake a gear pump apart. 

4. Explain how you would^ reassemble the pump. 



' Assignincnt? 

C^ornplcte assignment 9-A-3 Ln thclab manual. 
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ASSIGNMENT 9-*A^ " . l\ 

Title: Pressure Atomizing Burner - 

Objectives: ^ I 

1. Be able to disasseinblc and assemble a pressure atomizing burner. 

2. Be able to identify and state the function of all parts of a pressure atomizing 
burner. . ' . . 

! 3. Be able to set up, adjust, and fire off a pressure atomizing burner. 

Aids: ^ , . ^ * 

Pressure 'atomizine bdrner - . ^ ' 

... • ' ^ 

Procedure: ^ . 

, '1. Explain how to disassemble a fressura zttomizing burner. Stress the.,marking of the 
parts, as they are taken apart. ^ • ... ^ - 

2. Expl|iin how jto clean the parts and lay them out for examination. ^ 

3. Explain Jiow to reassemble the burner and test for free movement of parts. 

4. ^ Show how to set electrodes for correct 'gap. 

" 5. .Show where burner is to be set for test run and explain. how-the run is to be 
conducted. 

6^ Explain how to adjust burner for good combustion, 
f 

Summarize: - * 

' 1. Marking of parts 
2.t Setting up-bumer;for testing 
^. How^test run js to blr-Qon ducted 

Testing: " - 

1. Why is it iniportaht^o mark all parts? 

2. How far apart arc the electrodes? . ' _ _ 

3. Explain how you will test 'burner. 

Assignment: , ' , 

^ Complete assignment 9-;A 4 in die lab manual. 
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, ASSIGNMENT 9 -A-5' ' 

Title: 'Rotary Cup Burfief , , 

ObjectM: . ^ / ; , ' ,^ 

1. Ba«iblc JO disassemble and assemble a rotary cup bu'mer. 

Rotary cup burner ' 
Tools. ' . ' ' 

Procedure: ' * ' 

1. Explain in .detail how to mark the burner before disassembling. 

2. Explain how to disassemble all parts of' the burner. 

3. Explain liow to clean and inspect the burner parts forswear. ^ f i 

4. Explain now to reassemble the burner and check for free ^novement of pprjfS- 

Summarize: !' 

1. Stress the need for caution while taking burner apart and assembling it. 

2. Stress the importance of inspecting parts for wear. 



Testing: ' ' - , 

jl. Whv do you have to work carcfuHv wlicn dismantlitl^ or assemblinii a rxAarv cup 
burner' j 

Asslgtimcnt: ' 
Complete assignment A 5 in the lab jnanual. 
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^ ^ ASSIGNMENT 9-A-6 . . f ^ - ■ 

t 

» , ' Title: ' Air Atomizing , Burner ^ * 

Objectives: • . * ' * * . ' 

,.1. Be able to icfentify the pahs of an air atomizing burner. , 
2. * Be able to perfonri routine maintenance oo the burner. 

Aids: " ' . * ' - 

. ✓ 'l. Air atomizing 'burner on No. 2 boiler 

•r ■* * . * 

ii ^ 

Pro,ccdur.e: • r ' • ' 

->*s^how student No. 2 burner and identify'parts. 

• 2. HaV€, stndcrit make a one-line drawing and show the following parts: 

^ a. Burner tube 

b. Oil pulmp and air compressor- 

c. Primary air line > ' - , 

d. Lubricating oil-air tank ' ^ 

e. Air compressor filter 

f. Modutrol motor . / , * ' • 
•g. ' Low-fire adjustnjcnt screv\4higl)-flrc adjustment screw 

h. Control panel box , ^ ' ^ 

i. Oil solenoid valve * 

J. Primary air pressure gage - \ 

k. Primary air adjustrcK5nt valve , , 

1. Gas pilot solenoid va)ve i ' * 

- m,>Lubc oil coolcr ' ^ 

n. .Oil tcmpcratiirc gage . , ' . 

o. Air shutter / ^ , " / • ^ 

P; Foci oil heater. ' ^ ^ ' 

♦ * ' • 

' 3. Trace the (uel oil through the burner and have student show direction of fuel 
flow on drawing. 

4. Sliow. student where oil-air tank lube oil level is determined. 

5. Show student how to clean ajn compressor' filter,' 

6. Show student how- to clean fuel oil strainer. 

Summarize: ' ♦ 

1. ' Have student identify 'b»urner par.ts, ' ' ,^ ^ 

2. Have student perf9rm routine maintenance on burner. 



Assignment: 



Complete assignment 9 A -6 in the lab manual. / 

■ • ■ . ■ ■ I' 
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/ ASSIGNMENT 9-C-a 

** - * . 

> , i -Title: Gas Piping, .Valves, and Fittings 

/ ' i - ' 

Objectives: • , ^ 

1. Be able to identify tlie parts of a solenoid valve. 

2. Be a'ble to describe how a solenoid functions. 

"3. Be able to identify the valves and fittings found bn a gas line. 

Aids: 

The solenoids, valves and fittings found on No. 3, No. 4, and No. 5 boilers. 

Procedure: . ' 

1. Shou' and name the parts of a solenoid valve, and 'explain how the vaKc 
functions. 

2. E.xplain how to serrrieter and, test coil for continuity. 

3. Explain how to reassemble the valve. 

4. Name^al! tho valves and fittings on gas lines for boilers No. 3, No..4, and No. 5. 

5. Explain' what each valve and fitting is for and show how to read ttic gas pressure 

, Summarize: ■ ^ ' ^ * 

1. Go over the parts of the gas lines stressing the function of each valve and fitting. 

Testing: ^ . . , < * , ' 

' 1. [^ame the parts of a solenqid valve. 
2'-. How does t lie. solenoid valve function^ , ; . ^ 

*3. What valves and fittings arq foiind on the gas lines on No.- 3, 4, and 5 boilers? ■ 
* Explain the purpose of each valve and fittii\g. ^ 

Assignment: " ■ ^ - 

— ' Complete assignment' 9 C I in the lab manual. 
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ASSIGNMENT 9-D-l 
, Tick; On -Off Controls 

Objective: * 
1 Be ahle to adjust the settings on a pressure control a modulating-pressure control, 
a vapors tat. and an acjuastat. 



Aids: 



1. Pressure ;trol 

2. Modulating prcssurc-trol 

3. Vapbrstat 

4. Aquastat 

5. Data sheets 

6. Continuity meter 

7. .Screwdriver' 



Procedure: - /. 

1. Assign controls to student. 

2. Discuss operation and use of each control. 

3. Discuss location of controls in our plant, ' ^ ' 

• i:4. Explain importance of examining mercury tube at least. once a year. 
5. .Show student how to use continuity meter. 

\» 

Summarize: ^ ' •• * ^ 

1. Location and use of controls 

2. Danger involved in not checking mercury tubes 

Testing! 

1. What is meant by operating range'' 

2. What is mCcifu Ky high and low fire? 

Assignment: ' ' * ^ ' 

Complete assfgnfncnt 9 D-^-l in lab manual. \^ * 
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AS'SIGNMENT 9-D-2 



Temperature:Pressure Regulators and Relief ValVes 



Objectm 

Ir i3e able* to identify the parts of a Temperature- Pressure regulator. 
2. be ablp ro'dcscnbe how ^tie Xcnipcrature-Pressurc regulator functions. 
3» Be able to identify the parts of ao oil-r-clief ^'alvc. 
4". Be able to describe how the oil-relief valve' functions. 



Aids: ' 
rt'inperature-prcssurc regulator 
Oil-rclief- valve 



Procedure: ^ " . ^ * ^ ? 

1. Show and name the parts of the^mpcrature-prcssure regulator. 
Explain how thi: temperature-pressure rcgufator functions. 

lainliow to disassemble ajid assemble^e tcnipcraturc-prcssurc regulator. 
4.. Show ^dTTamc the p^rts of the oil-relief ^vaK'C^ 

5. Explain how the oil-relief v^c functions. 

6. Explain how to disassemW^and assemble the oil-relicf valve. 

Summarize: ^ ' j 

1. How to take a|)art and reassemble the temperature-pressure regulator and 

oil relief \alve. > ^ 
2 Spress clearing and laymg out of parts ro prevent loss. ^ ^ 

Testing: 

i. Name ^he parts of a teniperarure pressure regulator. ^'^ 
2 Name the pairs of an oil relief vaKx\ ' ' 

Explain how eacti functions. 



.Assignment: 



(Complete assigiimcnt* 9 l> 2 \\\ the lab manual. 
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ASSIGNMENT 9~D-3 

• . . Title: Prograriimer ^ . ^ 

Objectives: * • , ' 

1. Be able to identify the parts of a programming control. 

^ 2. Be able to show where the wires on the terminal block go. 

3. Be able to check continuity on one' pair of vvires, ' 

Aids: ' ' " 

1. Fircye programming control * " 

2. Fireye bulletin EP522 

3. Continuity meter 

Procedure; 

1. Assign fireye control to student. 

2. Discuss purpose of the control and the location in our plant. 

3. Explain importance of the fireman l?eing familiar with the controls operation. 

4. Discuss how to use the bulletin to trace terminal wires. 

5. Discuss one complete cycle. " , ' 



J 



Summarize? 

1. Go over an(3 complete living cycle. 

2. Importatice of knowing how the control operates. 

\' ■• 

Testing: 

I. Have studeTit identify cam assembly, flame-relay master relay and Ipckout switch. 



Assignment: 

Complete assignment 9 D 1 in lab manual. 



\ 



50 

50 




Title: ' Combustion Process ^ ^ • 

Objectives: 

1. ik able- to dc^)Cribc the combustion process as it takes place in an industrial 
furnace. 

2. 4k able t^j describe the factors that can affect tlic combustipn process. * 

Aids: ^ • • " 

Steam boiler that is in use. 

Procedure: 

1. Explain to chc^tudents that you will demonstrate tlie following factors that 
affcc: the combustion process. 

a Improper fuel -air ratio 

b. Improper atomization of fuel ^ 

c. Reduction of furnace temperature 

d. Insufficient tinie/or tho combustion of the fuel. 

2- a. Reduce amount of fuel. ' 
D. Increase amount f fuel. 

c. Explain the results /obtained in both instances. 

3 change atomization of the fuePwitli primary air or oil pressure, and explain the 
.results obtained. 

4. Reduce furnaCe te4npcrat,ure by using a cold boiler or leave furnace off for a 
1 5-minute pcripci. Explain the results obtained. 

' -^5. liKf^^Tse^fin^^ate to maximum to show students that any further increase would 
'not allow s;wrsfeeiit time tor complete combustion to take place. 

Summarize: " > 

1. Explain the importance of the proper combustion of a fuel in a furnace, 
prevention of air pollution, and good efficiency to preserve our decreasing fuel 
supp^lies. 

2. Explain the following: 

a. Mixture t)f fuel and air 

b. Atomi/atioii o f fuel 

c. Temperature in combustion zone 

d. Time lor the combustion process to go to»cc;inpletion 
Testing: 

1. What affects the -combustion process^ 

2. How does each factor affect the combustion process? 

3. Is it possible ro have good combustion efficjency in a furnace and also prevent 
pollution of the atmcj^phere'^ * • 

Assignment : 

('omplete assignment 10 0 1 in the lab manual, 
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ASSIGNMENT 10-D-l 
Title: Fyrite Analyzer 

Objectives: 

1. Be able to dismJintle. clean, recharge, and assemble a fyrite CO2 tester. 

2. Be able to use a fyrite CO2 tester. ' 

3. 3e able to interpret CO2 readings. ' ' ' 

Aids: ' 

1 Fyrite test kit 

2. Replacement parts ht 

3' Data sheet 

Rroccdure:' 

.1. Assign necessary material to student. 

2. Distuss danger of fluid inside fyrite tester and how to manage it safelv. 

3. Explain purpose of CO2 readings-. 

4. Define C02>02,and CO. 

5. After student has cleaned and recharged tester, explain^how toouse tester. 

6. Check finished results. 

Suinmarize: 

1.. Dangers of caustic fluid 

2. .Purpose of testing flue gas. / 

^ t 

Testing: 

1. what would vou do if you spilled sonic Fyrite liquid on your hands or arms 



Assignment: 

C^oniplcte assignment IQ in Ub manual. 



ASSIGNMENT 
Title: Orsat Analyzer 



Objective: ^ 

1. Be able to prepare an orsat analyzer for testing boiler flue gas. 

2. Be able to set up analyzer in boiler room. 

3,.' Be able to take a flue gas analysis using the orsat analyzer. 
4. Be able to interpret flue gas readings. 

Aids: \ ^ " 

1. Orsat tester 

^ 2. Cliemicals for orsat 

3. Instruction sheet 



Procedure: ^ 

1. Assign necessary material to student. 

2. Discuss caution needed when renewing chemicals. 

3. Explain how to get orsat ready to take readings. 

4. Demonstrate how to take a set of readings* ' 

5. Have student explain how he would proceed to take readings. 

6. Using board, show how to interpret reading. 

Note: 

CO2 + O2 +5^200 should never be: 

Above 21 not less than 18.5 with coal 
Above 21 not less than 15.5 with oil / * 

Summarise: 

1 . - How to use orsat 

2. How to uitcrpret^readings 

Testing: 

1. What does CO2 represent in flue gas' 

2. What docs CO represent in flue gas? 

3. What does 02 rcpr^ent in flue gas' 

Assignment: 

Complete assignment 10 D 2 in lab numual. 
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ASSIGNMENT ll-A-l 
Title: Differential-Pressure Flow Meter 



Objectives.-* ^ [ ' 

1 Be able to dcsctitc liow a differencial-pressure flow meter is connected to the 
and unit 

2. To know how to blow down the connectine lines. 
Aids:- 

Flow meter and orifice plate ^ ' ' * • ^ 

Procedure: 

1. SFiou and explain how the unit is connected to. the steam li 

2. Denibnstratc how to: 

a. Remove the flowmeter from ser\'ice. 
^ b. Blow dovvn -lines from the orifice plate. 
c. Put meter tack mto ser\'ice again. 

^Summarize: 

1. B^lain taking meter out of service.. - ^ 

^---s_2^^^x[Yiain blowing down meter. ' . • * 

3. Explain putting meter back into service. 

Testing: 

1. What is the purpose of blowing down the lines from an orifice plate? 

2. How do ' we blow down the lines^ 

3 What dangers are there when \'uu remove or place a flow meter of this type 
ser\ ice*' . . , 




.Assignment: * 

Complete assignment 11 A 1 in the lab manual. 
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ASSIGNMENT ll^A-2 
Title: Positive Displacement antivyar iaBte Area flmv-\le{er 



iTbr ^lc lu iJciiiirrf he various parts of a positive otsf^laceiiient meter. 

2. Be able to disassemble and assemble a*positive displacement meter. 

3. . Be able to /describe how the pQSitiv:c^displaceTnent meter fun^ions. 

4. Be able to identify .the, varioiw^rts of a variabje area meter. 

5. Be able to disassemble and assemble a variable area meter. 

6. Be able. to describe how the vari^ible area meter functions. 

Aids: ^ 

Positive displacement meter 
Variable area flow meter . 

Procedure: • 

1. Explain how to mark the various parts of the positive displacement meter. 

2. .Explain how to disasselnble the meter. ' 

3. Explain how the parts arje to be cleaned and set out for. examination. 

4. Explain howuo assemble meter and to test for leaks.- . . ^ 

5. Rcf^eat the al}ove procedure for the variable area meter. 

Summarize: * 

1. How to take each meter apart. 

2. How to assemble each meter. 

3. ' How to test for leaks. 

Testing: 

1. Whv js'it important to mark tljc various parts of the' meters? 
Z^'THuw do \ou go about disassctiibling a positive displacement meter? 

3. How do vou go about assembling a variable area .meter? \ 

4. How IS a meter tested after servicing^ 



Assignment: 

Complete assignment 11 A 2 in the lab juaniial. 




\ 
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ASSIGNMENT 11~B-1 



Title: Calibrating of Draft Gages 



Objectives: 

1. Be able to use a test raanometer lo test draft gages. 

-2. Be 'able to recalibrate draft gages using a test manometer. 

Aids: 

Draft manometer. • ^ 

Draft test gages 

Procedure: ' * 

V. Show, and ei:plavn how the draft test gage functions. 

2. Demonstrate how to ^ake a reading of the furnace and breeching pressure with 
the test gage. * . 

3. Show and explain how tlie draft manoinccer functions. 

4. Demonstrate jiow ^o take a reading of the furnace and breeching pressures with 
the. draft manorrteter. 

5. Show how to cofincct the draft manometer to the draft gage of each boiler. 

6. Show and explain how to compare readings taken, 

7. Show, liow to recalibrate draft gage tor accuracy. 

8. Explaiii assignment chart is to be completed. ^ 



\ 



Summarize : 

1. Show and explain how each instrument operates. 

2. Show how and where each instrument is 'to be used. ' — ' 
Testing: 

1. Wluit is the range of each instrument that we have just used? 

2. 'Whs IS it unportiint to set tlie manometer on a level surface to* get a zero reading? 

3. How can these instruments b^^ damaged through improper use? 

Assignment: 

Complete assignment 11 -B- 1 in the Jab manual. 
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ASSIGNMENT 11-C-l 



Title: Locating and Describing Thermocouples 
\ (Review of lOth Grade) 

objectives: 

1. Be able to find* he location of the thermocouples in our plant. 

2. Be able to describe what each thermocouple is recording. 

AidsS ' . ' 

Thermc^couplcs in boiler room 

Recorder and pvrometer ^ 



I 



Procedure: 

1-. Explain the purpose and make -up of a xhermocouple. 

2. Show where all the thermocouples are in the boiler room. 

3. Explain why it is attached to eacH line. ^ 

4. Show how to^ take a reading with the pyrometer, and check against the recorder. 

Summarize: ' . ' • 

I. Cover location ahd purpose of the thermocouples. 

|f Testing: ^ 

1. How main thermocouples. are there in our boiler room? 
1. Do you think it is important' chat they function accurjttely? 

3. What is the location ot thermocouples in ojjr boiler roofn?" 

4. What lines are the thermocouples attached to? t 



.ANsi^iiniciu: 

Complete assii^unient 11— C-1 in lab manual.^ 
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ASSIGNMENT 11 -D-1 

Tidet Ituerpreting Recorders 

/ ■ ' - ' P 

Objectives; / * 

^ 1. Be able read data from a recorder. - ' ^ • 

2. ^Be able to use the integrator reading on flow recorders. 

3. Be'ablc to use, all data takbn from recorders.' . 

Aids: ' . 

Brown recorder ' * 

Hay's recorder 

Procedure: \ . , 

M.. Explain how to read a brown recorder correctly. Show how the chart lines are 
divided. 

2. . Explain h'ow to read the pressure from a Hay's steam flow recorder. 

y. Explain how to read the flow, from a Hay's steam flow recorder. , 

4. Explain the integrator reading a'nd show how to calculate total steaijn generated 
over a *24-h*our period. * | . 

Summarize: 

1. Readings of each recorder 

2. Integrator calculations 

. * 

Tcstin<;: 

1. Have students read charts- and see if they all arrive at the same data. ^ 

2. How is the total steam generated for a 24-hour period known to the operator? 

Assignment: 

Complete ll-D-l in the lab manual. 
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' ASSrGNMENT ll-E-l 



Title: Maiiitaininu Smoke Indicators 



Objectives: . ' - - 

1. Be abic to clean a. haze ga^e. 

2. 'Be able to check thc'hglit source. 

3. Be able to change tfe; lamp in the haze gage. 

Aids: 

J. Ha/c gages in the boilerrooin . * 

Procedure: 

1. Explani how 'the haze gage functions. Show source of light and how to check 
correct li^ht. * 

2. Demonstrate how to clean the lenses. 

. 3. Stress switching; off haze gage befcxre starting to clean lenscS. 

4. Switch off gage at panel bonrd. 

'5. Show hi>w to remove the old bulb and replace it with a hew one. 

(). Show hou to check lenses for clarity. 



or 



S'uiiiiiiuri/c: 

1, Switching off the unit before starting.^ 

2. Clecrnuig the lenses. 
^. Removing and-fe^ilacing hulb^ 

Testing: ' - ' ' . 

1. What IS the first thing you do before cleaning the lenses? 

2. \\U\ IS It important to clean the lenses in the haze gage^ 
I Hovv do c-liaiiiie the liiiht source in a haze i^ai^e*' 

A.ssiijninent : ^ ^ ^ y * ' 

Con pletc'.issignntefit II E I m the lab manual. 
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ASSIGNMENT! 2- B-l 
Title: Internal Feed-Water Treatment' 



objectives: 

* 1. J3c abb lb collect boiler water samples.^ 
2.^^^e able to test boiLer water samples. 

Aids: 

1 . Test cabinet 

Fced-water logs * i 
Sampling bottles 
Glovgs • 



2. 
3. 
4. 
5. 



Feed-water instruction book- 



\ 



Procedure: * . . a * 

1. Open test^ cabinet and demonstrate how to get it ready to run tests*/ 
^ 2. Explain how 'to keep a feed-water log, * ^ ' ^- 

3. Show^wlierC* log, control sheet, and instruction book is kept», ^ 
' '4. Discuss need for clean'*equipment. 1 

5. DemoiT^trate how to draw^s^mple from boiler. Stress importance \{ using gloves 
and bottle holder to prevent burns. 

6. Strebs importance of good blow down to clear lines. 

7. '.Run one copipletp set of test-log results. 

Summariz^e: 

. ' 1., Need for clean ecjuipment.. 

2. Safety' - need for e;Wc>Js. * ^ 

' Why must lm€s b^ blown dowh before drawing^a sample? 

. Assigniuent: ^ • > 

Complete assignment 12~B — 1 in lab' manual. 
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• ASSIGNMENT 12-C-l ' 

C 

Title: Chemical Control Methods 



1^ 



Objectives: - _ 

1/ Bc\ablu to mix feed-water chemicals. 

2. Be able to add cheniicals to boiler water. ' 

Aids: * * ' \ . ; 

1. Feed-water chemicals 

2. Chemical buckets ' > • | 

3. Gloves " K • • ^ 

4. Bvvpass feeder - * . ' > 

Procedure: ' • ^ 

1. Discuss !iow to handle and mix chemicals — stress the safety precautions. 

2. Explain, why all spills should -be flushed away with water. • 

3. Explain how to isolate by-pass feeder." ^ 

4. Demonstrate Jiow to add chemicals to by-pass feeder and how to put feeder on 
line feeding the boiJer. 

5. * 'Discuss need /or care' in handling chemicals in storage,. j 

Suintliarizc: , * ' * 

1. Trace lines before opening val^ve^. ^ • • 

^2. Flush any spiljs with plenty of water. 

TeMHii;: * ' ' \ ^ 

1. Win are dicinicals adxied to boiler water?" 



As^sisin incut: 



Complete assignment 12 C 1 in lab wanual. 
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ASSIGNMENT 12-C-2 



TitTe: Blovv-Down Tank ^ 

Objectives: - » 

1. Be able CO remove blow-dowrt tank from service. 

2. Be able to drain alid clean blow-^down tank. 

3. Be able to replace gasket, close up. and put tank back in service. . 

•Aids: ' 

1. Bottom blow down tank 

2. Safety signs 

Procedure: 

♦1. Discuss need for safety signs and reason engineer in charge must be notified 
before opening blqwdown tank. ' • ^ . 

2. Point out how internal overflow works. ^ ^ * * 

3. Show how^ vent line goes into stack to prevent^tpressuhe build up^ ^ ' . - . 

Summarize: ' w. ' ' " ^ ' 

1. Do-not open up without first putting out signs and notifying watclvengineer. 

Testing: 

1 . What would happen if boiler was blown down while blow down tank is open' ' 

Assii»nnient: ^ ^ a 

C!oniplcte assignment \ 2- C ~2 in iab manual. 



ASSIGNMENT 

Tit lei Components' 



Objectives: ' 

1. Be able to trace the compressed air system in our plant. 

2. Be able to tie in any compressor we have to our control air systam. 

Aids: ' 

1. ^Air cotnpressor lines in our plant 

Procedure: ; 

1. Discuss importance of knowing how to tie in shop air'^^h control air. 
2^. .£.>eplain -why we ne.ed> control air. 

3. Discuss what happens when we lose our control air. 

4. Explain the term *'fail safe."' 

Summarize: 

1. Need for control au* 

2. Fail safe 



Assignment: , 

1. Complete assignmentT3-B-l in lab manual. 
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ASSIGNMENT 13-C-l 
, ' Title: Compressor .Operation 

Objectives: 

h Be able to start and put air compressors on the line. 

2. - Be able to stop and cake air compressor off the line. 

3. Be able to blow 5own compressor tank. ' 

4. Be able 'to drain compressor tank. , . . 

5. Be able to take time checks for p.ropei; running conditions. 

Aids: 

1. 'All air compressors in shop 
1. Watch for timing 

Procedure: 

1. Explain whv oil level is important. 

2. Discuss danger in not draining compressor tank. 

3. Explain all safety checks and why they are necessary. 

f 4. Discuss the purpose of timing compressor from O #'s to 80 #'s. 

Summarize: ^ 
1. Al\va\s check ccjuipmcnt for lubrication, tools, and rags before starting> 

Testing: 

1. \Vh\ IS It so necessary to keep compressor tank free of all condensate? 

Assij^n merit : 

Complete assignnicnx 13— C-1 in lab manual. 
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ASSIGNMENT 13-D--1 



Title: Compressor Maintenance 

Objective: 

1. Be able to disassemble, overhaul, reassemble, and test an air compressor. 

r 

Aids: 

y 1. Air compressor 

2. Data sheet 



Procedure: 

1. Assign an air compressor to student. 
-2. Discuss importance of marking and protecting all parts* 
3. Explain that compressor must run to get a completed grade.' 

« 

Summarize: ' - 

1. Mark before disasscmbhng. 

Testing: 

1. Whv do \ou think it is important to mark your compressor/ before taking it 
apart' ^ , 

Assignment: 

Con)pletc assignment 13-D-l in lab manual. 

r 
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ASSIGNMENT 14-A-l 
— . Title: Electrical Safety 

Objective: 

1. Be able to use proper safety practices and procedures when working with 
electrical ccjuiprrrent. • ^ 

Aids: \ 
1. Electrical iafcty rules 

\ 

Procedure: 

1 . Discuss safety ruleS. 

^ Explain the dangers of working with electrical equipment. 
W 3. Explain why power tools must Be grounded. 

4. Discuss and demonstrate how to kill an electrical circuit and how to test to make 
sure" it's dead. 

5. Stress importance of using tester and not fingers to test for live equipment, 

6. Explain wh) standard drop light should never be used in steam and waterside of 
^ aN)oilcr. 

7. Demonstrate how to use a fuse puller. ^ \ 

8.. Discuss wh) It is important to keep electrical equipment dry when washing down. 
Summarize: 

1. AN ELECTRICAL CIRCUIT CANNOT THINK - YOU CAN - THINK SAFETY 
AND BE SAFE. * ' ' 

Testing;' ^ 

^'^y should you kill an electrical circuit Before working on it? 
r 2. On a three-wired cord, whieh wire is the jrround^ * 



.Aisigninent: 

Complete as^jgtwyeiu 14-A-l in lab manual. 
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ASSIGNMENT 14--B-1 
Title: Electrical Circuits (Review of 10th Grade) 



Objectives: 

1. Be able to la\ out a series circuit. 

2. Be able to lay out a parallel circuit. 

3. Be able to -lay out a series parallel circuit. 

Aids: 

^1. No. 16 'insulated wire 

2. Two sockets and lights 

3. 'I'wo switches ^single polej 

4. Testing meter, * 
5/ Receptacle plug 

Procedure. 

1. Show how to lav out a scries circuit. 



0 

i 



Explain ai^l demonstrate how to check out circuit \vith a test meter. 

V Show how to la) out a parallel circuit, and explain how to check it aut with a 
test meter. 

r 

4. Show how to lav out a series parallel circuit, and explain how to check out 
circuit with a test meter, 

Sumniari/e: 

1. Trace out the seaes. parallel, and series parallel circuits. 

2. Explain contnunt\ test 

Testing: 

1. Can \()u "think ot what tvpe ol controls wouU be wired in scries? 
, 2. What tvpe m parallel' ' ' * 

3. What tvpe in series parallel*^ 

/Vssignincnt : ' ^ j ^ 

Complete assignment 14 B 1 in lab manual. ' ^ 
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ASSIGNMENT'14-B-2 
Title: Basic Burner Control Circuit 

Objective: 

^ 1 Be able to describe hoW the prcssurc-trol. acjuastat. and low-water cutoff arc 
connected in a boiler control circuit. 
•> « 

Aids: 
. Frcssurc-trol 

Aquastat ' . 
Low -water cutoff 

Lamp and socket ' ► 

Test meter 

* 

Procedure: * ^ , 

^ 1. Make a line drawing on the bla'ckboard to show how to connect the piessure-troK 
acjuastat. loW-watcr cutoff, and lamp in series, ^ 

2/ Demonstrate .the series circuit by using the above components. 

3. Show and explain 'how to check the completed circuit for grounds, shorts, and 
continuity. ^ ^ ' . . 

^ 4. Demonstrate how each control functions-ui the control circuit". . 

Summarize: 4 

1. Connecting of the circuit ' • 

2. Checking for shorts and grounds ' ^ 

3. How each control functions 

Testinj»: 

1. What t\pc circuit was discussed? i 

2. Win IS It a scries circuit? 

.3. Win is it necessary to check the completed circuit for grounds, shorts, and 
cc)ntnuiitv he [ore connectini^ to a power 'source? 

Assignment: , .'^ • 

Coniplete 14^-.!^ 2 m the lab manual. ' • 
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ASSIGNMENT 14-C-l 



^ " Titiel Starters, Relays, and Switches 

"objectives: 

1. Be able to disassemble, clean the contacts, and assemble a motor starter. 

2. Be able to clean relays and switches. 

Aids: 

1. Motor starter 

2. Relay 

3. Switch 

Procedure: 

1., Show and explain how to disassemble and clean' the motor starter, 

2. .Demonstrate how to dress the contacts in the starter. 

3. Show how to test the starter. 

4. Show and explain how to disassemble and clean relay. 

5. Show how to test the relay. 

Show how to examine and clean the switch. 

Summarize: . . * 

1. Care in disasseirfrbling starter and relay 

2. Care in the dressing of the contacts 

3. Testing after completion of each component 
j» 

Testin*;: 

.1. , How tould Any of the components u^cd in this assignment be dfimaged? 

2, Is u possible to dress a contacf too4nuch' "» 

3. Wh\ IS It necessary to t-est carefully after assembling each component? 

Assignment: 

1. Ct)mpfeite ^ssignment 14-C-l in the lab manual. 
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* • ASSIGNMENT 14-C-2 

Title: Fuses, Breakers* and Heaters 

Objective: ' ^ \ • • • 

1 . Be able to test fuses and breakers. 
V 2. Be able to replace a fuse. 

3. Be able to replace a heater. * ' * 

Aids: 

Assorted fuses, breakers, and heaters 
Fuse pullers r . 

Fuse box 
' Motor starter ^ 
Test meter (voltage and continuity) 

Procedure: 

1. Show and explain how to test a fuse and circuit breaker. 
- 2. Take apart and $how hc^w to replace the link in a cartridge fuse. . 

3. SIiow how to pull and replace cartridge fuses using a fuse puller. 

4. Show how to rcmovb the heaters from the starter and how to compafe 
numbers. 

5. Show liow to replace heaters in the starter. 

Summarize: 

1, Testing fuses and breakers 

2, Rcmovmg and replacing fuses and beaters 

Testing : 

1. Why IS it necessary to test fuses and breakers? 

2. Why do we use a fuse puH^r to remove and replace cartridge fuses? 

3. Js it iniportant to have the correct heatdr in a starter? Why? 

/Vssignnicnt: 

Coniplcte assignnuvu }4 C ' 2'm'the lab manual. 
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ASSIGNMENT 14-D-l 
Title: Types and Uses of Meters . • ^ 

Qbjectives: 

1. Be able to describe the various types of electrical meters. 

2. Be able to show how to use the various types of n^lectrical itietcrs. 

Aids: , " ^ ^ ' 

Voltage me tor ' * 

Amp meter 
Ohm meter 
Concinuit\ meter 
Motor 

Procedure: 

1. Explain the use of each meter^and how it is to be used. 

2. Show and explain how to check for continuity through the motor windings. 

3. Sliow huw to check the windingSjfor a resistance reading. 

4. SJiuw hou CO use fhe amp meter to check amperage on motor. 

5. Sliow how to take a voltage reading with the volt meter. 

Sunimanic: 

1. Hciu to ideimf) the various types of meters. 

2. Hc)vvi to use the various types of meters. 

Testing: 

1. _ Name the tvpi^sS^l meters jj^iid^ f ; 

2. What ii» the use ofVach meter' * 

3. What ii> a.cuntinuityvtc^t^ 

4. What purpose du cledtncal meters serve' 

Assignment: 

^ Complete assignment 14— D-Xl hi the lab nranual. 




ASSIGNMENT 



Title: Taking Over and Maintaining a Shift 



Objectives: 

1. Be able to take over a shift. 

2. Be able to maintain a shift. 

Aids: ^ ' " 

1 - Boilerroom 

2 - Borlerrooni log , 

, 3 — Student fireman responsibility list . ^ca 

Procedure: / ^ 

1. Discuss firema^n's clones and responsibilities in industry. 

2. Issue copy of boilerroom log. Explain purpose of log and \yhy it is necessary t9 
maintain acciiratc readings. ' * ^ 

3. Take student to bbtlerroom ^nd go over the prop edure of relieving a watch. 

4. Have student follow the same procetlure. 

5. With student present, perform all the duties necessary to maifitain a shift. — 
(), ' Have student rollow^ the same, procedure. 

'Suiiiniarize: ' 
K Importance of reporting early % 
2. Fircnians duties and responsibilities 

Testing: ^ ' 

1. Why sluhild you report early to take over a shift? 

2. Who- can decide how long the operator can" leave his equipment? 

3. Why do hrenien require a license' 

Assignment: 

Clonii^lcte .issiminicnt 15 A Kinlabmanuah 
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Title: Assisting in Plant Start-Up and SliifPDown- 



Objectives: . ' 

1. Be able to lielp start up a dead plant. 

2. Be able to help secure a live plant. 



Aid^: 

-il.. Boilerroom 



Procedure: 



1, Discuj^tlic importance of developing a set routine to follow when-starting up or 



securiiTg plant 



Explain 



so imp^j:taqt to make safety checks before starting up the'plant. 



3. Discuss .ind/strcss {he importance of ricver walking away from a bojler thai has 
just been started until ull cpncrols have bden tqsted and you know that they are 
operative. ^ * » 

SiTniinarize: * . ' , . ' 

,1. SATE OPERATORS ART MADE - NOT-BORN. . . 

/ 

Testing: * * > 

1. Why' do you think it wouUibe dangerous to walk away 'from a plant that Jiad just 
^ been started^ 



Assignments 

Complete assignment 15 -"ftv^ijn hib nuuuial. 
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Title: Fuel Change Over 

s' • 

* Objective: ^ 

Be aBle to change -(p^cncr over fronl gas to oil or oil to gas. 



1. Combination burners in boilerroom ' 

Proccdur*e: . ' • 

J\. Discuss^rcason for combination burners. 

2. ^Biscuss advantage of quick change over. 

3. Diicuss arrangements with gas company for change over. 

Summarize: 



^1. .Advantages of combination burners. 



Testing: ^ 

1. Which tVvpc of fuel would vou rather burn' Why' . 

Assi<i^p*inpnr: 

CuiTiplctc assignment i5-A-3 ill lab manual. 
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. , ASSIGNMENT 15-B-l 
* • liric: Draft Acljustments 

Objectives: ** 

1. Be able* CO adjust furnace draft for automatic operation. ^^^^ 
'2. Be «ible to adjust furiidce draft for manual operation. 

Aids^ ' •' * ^ ' 

1 . Boilcrrooni j ' 

Procedure: ' ^ 

1. Discuss the importance §^ controlling draft in furnace operation. ^ 

2. f3iscus$ advantages of automatic. draft*control over manual control. 
3 .Explain how draft is measured. 



Summarize: 

1 . Advantaii^cs of aaitomatic draft control. 

'tesrifii; 

. 1.* What IS draft and how is it measured' 



Assiiinpient' 

•(''>inplcte «f^iSl^nmcnt 15 -1 in Lib numual. 
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ASSIGNMENT 15-B-2 
Title: 'Oil and Gas Adjustments , . ' . 

Objectives: " '^ - 

1. Be able ro describe where' various oiKand gas nxljustnients can be made, that will 
affect operating conditions- . ) 

^ 2. Be able- to describe h'ow these adjustment^ffect operating conditions. * 

Aids: * ' ' 

1. Boilerroom - ' ^ 

2. Charts attached . ' • ^ , ' 

Procedure: 

1 Discuss importance of knowing where and what type of adjusunents are possible. 

2. Drscuss effects on system when adjustments arc off, 

3. .Explain how this ties in with a Well kept boilerroom lo^, v 

4 ^ Explain how this is thedifference between a ^ood or a half-baked fircTiian 

Suitmiarize. 

1 . Temperatures and pressure are signs of good, fair, or poor operatnig conditions. 

Testing: * • ' 

]. How would cold oil in storage tank ,\Hqci operating condiwons? 

Assignment: . 

Ooniplctc assignment 15 -B- 2 'in lab manual. 
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^ ' ASSlGNfvlENT 13-C-l. 

Title: Hi^h- or Low-Water Condition 

' '■ )" ■ • • 

Objective; > ' * ' ' ' 

1.. Be. able to handle hi^'h/br low-uater condinens. ' - \ 

' Aidst . * ■ 

■ ,i . B<)ilcr.r.oum - boiler on line . ■ 

• * 1,. DT^us::^ Ja;is^er.'of-hi$ilrarTd lovv*; water. Ui - *" - ^ ^ . \ 

/ ' 2. nibcus-s Ivcation oT^age ^ass iii'felation to4vba^hg sJN^kc. ' \ \ 

3. Lxplnui liovVj to' .a>c j!rv ^cjek:ks» whau i^a^tr^gs Tire noVhul. aiid hovv*^ to handla^ 
; ^ -abilorinal rcydlngs ^ ^ ■ --^ivi^ 

Summarize:* It - ' ^, V \ I**' ' • 



^ Musi imgdrtanc finit^f^nj^P^r^^mtui is to maintain proper "water level at all tniicb. 

Testing;.: ^ *; , 

1, Whv i^^c daiv^crous^ to .irdd water co a boiler jf there is no water in the i^ge flasb 
and no wattr when bottom tr\ eoek i.s opened''' 

/Vssiynnicni: 

Complete assignincht 15- C L^jJ' iab rnafTual. ^ - % ^ 
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ASSIG\'MENT 15-C-'2 
Title: Flame Failure .^^^ 

Objectives: 

Z(> re0©gni/L^v hen boiler has had a tlamc failure. 
2. Be ablcr^ put bcnler back in scr.vicc after a flanic failure. 

Aids' 

1 BniicTj-fx »!]) boiler on nne ^ 

y 

Procedure. ' ? ' 

1. Fxplam ho\^ \ou rccogni/e the .ditfcrence between a tlame failure and 
I'A^ \^at<. r shut doun 

2 Discuss procedure to fullou uhen burner is oft on a flame failure. 
i. Dl nionsrr<ite how to rest. t prograriimer. , 

vSuinmariie' 

1 How to recoup i/e a flanic failure. 

2 How to correct a flanic failure. 

1 \Uijc Is rliL reason ic >r inspection ot tircbox and purging before attempting Iro 
iiizlit off " ) 

Assii^niiienn 

(onipfetc assignment 1S C 2 in lab manual. V 
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. ASSIGNMENT 16-A-l 
Title: Cleaning Fire Side 

Objectives: 

1. Be able to use mcclianicdl boiler cleaning tools. 

2. Be able to clean tumace and tubes in a firc-tubc boilc^r. 

Aids: 

1 - Boiler cleaning cools aii; or eke trie 

' 2 - Scaffold . 
- 3 Gloves, mask, and goggles ' 
4' Wire brushes - , ^ 

5 Vacuum 
, p (j Bc^ilcr to be cleaned 

Procedure: * , 

1 Discuss the reasons for cleaning boiler fireside. 

2. ' Explain wh\ goggles, mask, and gloves should be used. 

3. Demonstrate how to use' j^^ggles and mask. ^l^s^ 

4. Explain wh\ signs must be hung and contrcjis ta^i^ged. ^ 

5. Demonstrate how scaffold is set up. * 

6. Show how to open up fireside of boiler and how to secure. doors. 

7. Demonstraii: how mechanical tube cleaner vv^ks. ' 
8- Ha\e eacli student punch one tube and observe that' all sa precautions 

beint; followed. 1 ^-^ . 

Suiiimari/e: 

K Reasons tor cleanuii; 

2 Safetv steps to follow « 

Testing: • . • 

^ . Iv \Mu IS It nLcessarv to 1qc|v out controls and hang sii;ns on a boiler that is off 
- lino tor clean 1 Mil' ' " • ^ 

Assigniiienr : ' / " . * ' 

Complete assiumnen^fl 6 A 1 m lab .ipanu<tl. • * ' ^ 
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ASSIGNMENT r6~A-2 
Title; Cleaning;' Water Side 

♦ < 

Objectivism ^ . \. 

* 1. Be abk tu remove, 'clean, and replace handliole and manhole covers. 
2 Be able to rliorpuc^hK clean tlie"^ water side of a firetube boiler^. 



^Aids 



1 BoiU^r U) be cleaned 
^2. Gasket's 



Procedure: 



1. Ojsc'uas reasons for cleanincr water side. ' 

pApl'ain <:langcr of scale sludge deposits. ' 

Explain how to lock out contrc^ls anct the reascJTi for signs* 
4. I^)iscuss reason for venting "boiler before opening. 
S Discuss rc^Kf>A for flushing as soon as boiler is dumped. 

() Stress importance of securingian\ tagging * out bottom blow-down valves after 
dumping. 

Hisciiss importance of clean surface for gasket replacement. 
SuiTiifiarize: 

1 Saict\ •pre'cautiiins to follovv^befnrc .fnd after dumping, 
T6.sting: . • 

Wl)\ is it nccpssar) to. close «ind tag out bottom blow -down valves before entering 
/ steam and water side (jf boiler^ 

Assignnrcnr: . , 

Coi^ipktc assignment 1 6 - A -2 in lab ^manu.i 




A-SSiGNNlENT 16-A-3 >v 
. • Title: Boiler Inspection 

Objectives: * , . ' ^ 

1. Be able to assist in gcctmi; d boiler ready for inspection. 

2. Be able to remove and replace a tpsiblc plug. 

3. Be able to locate and remove all plugged tees. 

4. Be able to assist in remoMng tops of feed-water regulators for cleaning: and 
niternal inspection. ^ ^ * 

Aids: 

1 Boiler 

2 Fusible plug; 

3 Rope 

4 Teflon tape ^ x 

Procediure: 

1. I^iscuss state law on boiler inspection. 

2. Discuss rhcrits of iiaving boilers inspected. 

3. Explain which fusible plug to use. 

4. Demonstrate liow to use teflon tape. 

5. Discuss all safetv precautions ,to be followed before, during, and after boiler 
iiispectic?ii. 

Sunimarizc: ^ 

1. State law on* boiler inspection 

2. Safetv procedures to follow. . . ^ 

Testing: - 

\ \\\\\ do vtHi think It inip(^rtaTit for all personnel vyorking in^lie boilerrooni to be 

laniiliar witli safet\ procedures co' follow before, during, and after boiler 

inspection.* , / 

Assignment: . > 



\. Complete assignment 16; 3jalab manual. 
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. ASSIGNMENT 16-A-4 * 

Title: Laying Up a Boiler * 

Objective: ^ 
- • 1 . Be able to assise in huint; up a boiler - wot or drv. 

Aids: 

1 . B<)iler firctubc " , 

Procedure: * 

1. Explain why lavv^ig up a boiler is nccessar). 

2. Discuss laying up a boiler - wet and 'dry. 

3. Discuss how to decide wliicli method would be best for the plant involved' 

Suinrnari/e' ^ 

1. Two methods of laying up boilers. . ^ 

2. Damage possible if boiler is not la\od up. 

Testing: 

1 How do \c)u decide if a boiler is to be layed up wet or dry? 



Assii^njncnt: 

C!t)!nplete assignment 16— A— 4 in lab maiuial 
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ASSIGNMENT 16-A-5 
Title: Replacini; Gajic Glass 

Objectives. 

1 Ik able IV describe how the mtcriial parts of ^age glass fittings arc tonstructcd. 
2. Be able fu'nicasure and cut gage glass resize. 

Aids: 

Gage glass cutter 
(iagc glass ^ 
Gage glass washers 
Model of gage glass fittings 

Procedure: ^ • ^ 

J. Show* and name tlie parts of the ghiS'S and the fitxings. 

2. Demonstrate how to cake the measurement for the length of a new gage 2;lass. 
explaining "whv W is subtracted from the overall measurement. 

^ Di.*iiionst rate now to cut the g-age glass to the correct length. 

4, Show how install theiiew g^ge glass stressing not to tighten nuts to/Ttiglit. 




Summarize: ' . . - 

1. Measuring Jar a new gj.ass • 
" 2. Cuttrng ofs^the^glass 

3.' Installing the new i^lass 

70sjting: ^ 
I ']/ hiow; dcr y ou measure iat^d new 'gage glass' 

2. Can*\ ou e\pLiin how to use th'e glass-cutter? 

3 "v\X'h\ is it important not to tighten tlie njuts too rnych' 

A^srignnicm: ' 

(*(un piece 16 . A 5 in the lab manual: 

V 



id 
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ASSIGNMENT 16-B-l 
Tide: "Rocar) Cup Burner 



"1 



Objective: . ' * ' 

1 Bl able CO perform' routine service ami maintenance on a rour\ cup burner. 



Aids: 



Rf>tcir\ cup burner 



- 



procedure- o . . ^ ' ^ - ' 

1 Sliow and explain lunv t<3 Si;cure a rotars cup b^j^ncr. 

Show how Co mark the fan hcnising and how co remove the cover. 

xplain how to clean the cover, hoxising. and '.fan. Stress the irnporrance t>f 
J)eekim; the air suitch tubiriij; to make sure it is cloar. . 

4. I)cjn()nstrate hou^ to eleMii and cheek for free movement of the priniar\ air 
damper. 

5. ShoV how to remove the burner cup. . ^ j^. ~ 

f) ShoV and explajn h{)\v to renio\c the sdenoid valve and burner tube. 

" . J)enuVistrare how to clean the solenoid^ \ alve and burner tube. 

\ ' * 

S 'Show l\o\v CO checJ; for the correct alignment <UKf an\ wear or tear of the belts 
or pulklvs. . ^ ^ ' 

Dl Inofi-stmte how to reassemble the followini:: 

' a. Burner tube and solenoid valve 
b. ' Burne\cup 

Fan h.(ni\ini;' (check for .dignnicnt) 

Sl)ow hou "to ihcck lor -correct operatU)n. ^ 

Siiinmaii/e 

1 . Si. curuiL: pr«)( dine * 

2 Dani^ei uf forung parts ap<iTf>u t^oL^ether with the Use of a hammer ^or lew. . 
^ Stri^iS the importance of iirfornri^g msxructor of an\ problem's involvni^; removing 
or asscmbbng of <m\ p<irt. 

I'estin;^. ' _ 

'* 1 \v1i.it IS the puip4)se of toutiue service to a rot 
2 In uhar s.equence rs thi burner taken ap«irt'' 
\ f \pkim lU)\v the biunu- is UMs^embled. 



Assijinmetu. 

(complete <issurnmuu K) I in the Lib manual. 
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* ASS1GNMENT.16-B-2 



Title: Air Atomizing Burner 



Objectives: ' , " 

1. Be able to clean the burner assembly on an air atomizing burner^ , 

2. Boablo^tt. cfean the air filter oii in air atomizing , burner. ' , >^ . 

\ ) ' " " 

Aids: . ^* ' - ^ . • 

• - Air-ti-tomizini^ burner^ - — - - — — * 

'\ * • 

Procedure: 

1 Dcmc^nstratc how to secure the burner. 

2. Show and explain how to disconnect the oil and gas lines-. ^ » 

~ 3. Shf)w and explain how-to remove the i>urner assembly: stress )<o\y to remove the 
electrode wires as the bucner is being ^removed. ' ' f 

• ' ' : ^ • ^ / - ' ' . . . ' 

4.. Explain how tlie tefner :assembly is to-be cleaned. - . ' 

5. Show how fo .check the electrodes for the correct gap. 

6. - Show how to set the correct gap. 

7. Show and e.K'plain how to reassemble burner -assembly and reconnect the ^ 
' electrodes, gas lines, and oil lines. . 

8. Demonstrate how rt) clean the dir intake filter. ' . ' . 



Show and explain the cleaning ot thc^complete burner: 

I . ^ . - 

Summarize: , , ^ # . ' 

^ 1. Securing procedure * - " 

2. Kemovcil of burner assembly and possible daniage'tb bujner^ 

3. Replacing burner assembK 

« 

Testing: ^ ' . ► ' 

1. Whv is a burner. serviced on a routine basis^ 

2. Explain how the burner assembK is remavcd. 

3. E\p];yn how' the burijer assembly is raissembled. 

Assignment: ' ^ ^ 

. (^>rnplete assit;nment 16 B 2 in the lab manual. ^ 
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ASSIGNMENT 

"Title: .Gas Burner 



Objective: 

t 1. Ik* able to clcaii phc blower and the Biftcerfly valve, on a gas burjier. > 

' * . ' / , 

Aids^ • ' 
burner . ' • . • 

Procedure: > <> ~ . ' ' ^ , 

. 1. I)emonstra\e- how-to secure tlie gas-firOd burner. 

2 Show cllid explain how to remove ^he blower troni the blower housing 

\, TxpLiin how the blowc^r and tlie liousini; is to be cleaned. ^ ^ 

4. Shcjw and explahi liovv ^o replace blower in the housing and how to check for 
correct aligmnt'nt. 

Explain how the buttcrfl\ valve is to be clec-^ned and checked for free movement. 

r / • 

6. Explain how tiic complete burner is to be cleaned. 

Suninia.ni^e: > 

1 Securing the burner. . . ^ 

, 2. Keinoy^uig and installing the bknver- 

3. Importance of having the correct alignment between the blower and housing. 

s 

Tesunu; ^ • 

1. How do \ou secure a gas'burncr"^ 

^2. Hmv cl(^ \oirreniove a blower from its housing?^ . 
^ \Vh\ IS it unportant'to Ifave the butterfl\ valve work freely ^, ^ ' . 

Assignment. ' ' • 

' Complete assignment 16 B 3 iii the lab manual. 



ASSIGNMENT 16~C-f^ 

Titlc^: Vnlye-Stcni Packing 

Objectives: " * 

1. Ik able to tiicasurc. valvo-kcni' packing. * { . ^ 
• 2. Be able to cut valvc sccni packing. 

; — Be- able to p,ack ji vaUx* scen^i., ^ ^ ^ 

/ ^ ^ • • ' * 

. ' Valve ■ . ' - * ■ • 

r» • • • 

Va-lve-scem 
Procedure. 

1 f)etnons trace how to secure the valve so that it is safe to repack. 
I 2. Shc)v\ how ro remove the nuts and, die pacicing gjand. 

3. Sliuw and c\,plain hovy "to remove the old packing and inspect fur small pardclos. 
. " 4^. Show and explain how to nieasur-e for the correct size packing. 

5 Deuu^nstrate how to cut tlie packing to tlic correct length. 

U Evplam 'how jco i4sert^the rings startingc a^ tin: top' and Iraving the opening 120^ 

apart frcjtn one riitg to the nc\r ring. , . . ' 

V / . • ' . 
. Show anel explain how to replace gland ainf chase iVuts it necessary. . ^ 



Siiininari?c: 

.urnig f 

1^ 



i 1. Measurnig for the correct packing size, c- 
^ . 2, Cutting the pticking to ?he/correct len'gth. 
•3. Installing tlic packing jn tht^ glaitd. ^ ^^ 



4t ^ 



Testing; ^ ^ . . " 

K [i(nv do yoa incasurevfor the correct packiiigtst/e^ 
2. \Vb\ is it important to clean .ill old pac'ki ng ciut of th^" packing .gland? 
V What steps do \oii follow iivpacklng a.\alvc^ ^ ^ . * 



Ass^gniiient: . ^ ^ . v- 

Conipli tc assign ni en r 1() •(* I in fliv*lab manual. 
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' . . qmiJ^ qmug :oItiT 

.qmuq qrnue c lo DDnr.nojnifim onnuoT Qfli ni leieau oi olclr,. j^l .f 
I mooTi^IiQcl OffTfli qmuq* qrnuB 

I ^ * * • • i 

\% w • ♦ » * * * 



qffujq }D3nfiOD2ib 03 worf bnk '(IIcDrnDoIo qmuq orb JDorinoDaib qi\ woH nir.Iqy^l .£ 

.;^Aiqiq orb moil 

..wollol 6l enoiiufi^oiq yp^fie dHj briu qu 302 od 01 leiorl orb wofi nir,Iqx3 .C 

• bnl^Qig oih 03 boiowbl-norlj bnc boilirod oi 21 qfTKJq orb worl nir»Iqx3 

\ - ^ 

;bo>lpoHD od oj ovcfl Wli ajnioq orb bnc 220Doiq gninnob orfj nir»Iqy3 .c 

noijfiDnduJ 

Tjibqml , 

oliflw 2DfitI\)l ogiifftGb J2nir»^(i nohiuD .Jiq cifnij?.nr qmijqNpfilqoi 03^ worl fiii,Iqx3 .(> 

.qmuq gnillf»32fii 

>^ . .2noi3DOfin() jVonn-jJo i^DO^mi^^ 

\ ' • * ' 

:Dxni;iTinnj?. 

.qmuq ;5nnQwot no ^fn>fr>i''Oi)^locl^l>o;lDOifb §"^§3'-^ • 

.Jfioriin^rm^aiHj ^innub^'jv/ollol od ()1 aoiulIoSoTs^T^^ 

\^ ' ' ^qmijq ofb jjnivofM-ji lo o^oqiijq -jflj ?i 3»;fJW .f 

^qmuq 'jfb ;jniiow()I linfr j^niaiin Vii oiofb oiu ?iOj>nr,b Jr.rlW .£ 



id 



MnoTnn;[ji?«>A 

.Inunuri di>I -jfb ni £-\D-()f Mvj(un^^w?x oioIqmoD 
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" ASSIGNMENT 16-C-2 ' 
Title: Sump Pump 

« 

Objective: ' 

Be »ablc to assist in thcVoutinc maintenance of a sump pump. 



Aids: 



Sump pump in fhc bi^Stfrroom 



Procedure: 



I 



1. Show Kow to secure pump; stress testing electrically be sure power is o}L - , 



2. Expjain how -to disconnect the pump elcctricall) ^nd how to disconnect pump 
from the piping. ' , * ' ' 



3. Explain how the hoist is to be set up and the' safet:y ^preoautiohj to follow.. 

4. Explain how the ptunp is to be lifted and then lowered to the grpi^nd. ^ 

/-^ - / 

5. Explain the cleaning- process and the points'tha/ have to bechec,kcd:- * 

Lubrication , 
Bearing wear 
Impeller 
Casing ' ^ 

6. Explain how^ to replac;c^unlp in siirnp pit. Caution against damage tc/ lines while 
installing puhip. * \ 

Expfcvift-^TCJS^^^^ elc 



/ . 



lectncJl connections. 



Summarize: ' 

■ 1- 'f^^ggi^g- rhust^ checked' bcffire^' raising or lowering pump. / 
3. Safc^'rj^fcjcc^ures"]^ be foil o\vec^ during this' assignment. 

' ' ' c 

Testing: , " 

1. What is the purpose of' removing the pump? ^ 

2. What- dangers are tlierc ir/ raising an4Jo\vcring the pump? 

Assignment: 

Compjete assrgnmcnt 16-C/-2 in the lab manual 

\ / 
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